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T h i s B o a r d r e p o r t i s d i v i d e d i n t o t w o s e g m e n t s : o n e c o n t a i n i n g i s s u e s f o r w h i c h t h e
B o a r d h a s d e v e l o p e d s p e c i f i c r e c o m m e n d a t i o n s a n d a s e c o n d w h i c h p r o v i d e s u p d a t e d
i n f o r m a t i o n o n o n g o i n g B o a r d a c t i v i t i e s .
A s a n t i c i p a t e d , f o l l o w i n g r e d e s i g n a t i o n b y t h e U . S . E P A o f S o u t h e a s t M i c h i g a n
( M e t r o D e t r o i t a n d e n v i r o n s ) a s b e i n g i n a t t a i n m e n t w i t h t h e U S . 1 2 4 p p b n a t i o n a l a m b i e n t
a i r s t a n d a r d f o r o z o n e , t h i s s t a n d a r d w a s e x c e e d e d o n s e v e r a l o c c a s i o n s d u r i n g t h e s u m m e r
o f 1 9 9 5 . I n r e s p o n s e , l i m i t e d c o n t r o l o p t i o n s a r e n o w b e i n g c o n s i d e r e d ; a n y f u r t h e r e x c e s s i v e
v a l u e s i n 1 9 9 6 c o u l d v o i d t h e r e d e s i g n a t i o n a n d l e a d t o m o r e s t r i n g e n t c o n t r o l s . G i v e n t h a t
t h e a p p l i c a b l e m e a s u r e i n a d j a c e n t p a r t s o f O n t a r i o i s 8 2 p p b , t h e B o a r d n o t e s t h e n e e d f o r a
b i n a t i o n a l t r a n s b o u n d a r y s t u d y b y G o v e r n m e n t s t o d e t e r m i n e t h e t r a n s b o u n d a r y i m p l i c a t i o n s
o f i m p l e m e n t i n g c o n t i n g e n c y c o n t r o l m e a s u r e s i n r e s p o n s e t o t h e s e e l e v a t e d l e v e l s .
W i t h r e g a r d t o v i s i b i l i t y s t a n d a r d s , t h e B o a r d r e v i e w s c u r r e n t d e v e l o p m e n t s i n t h e
W e s t e r n p o r t i o n o f t h e t r a n s b o u n d a r y r e g i o n , s o m e o f w h i c h w i l l b e d i s c u s s e d f u r t h e r a t t h e
B o a r d ’ s P a c i f i c T r a n s b o u n d a r y W o r k s h o p . I t r e c o m m e n d s t h a t t h e e s t a b l i s h e d B r i t i s h
C o l u m b i a V i s i b i l i t y T a s k F o r c e b e a u g m e n t e d w i t h r e p r e s e n t a t i o n f r o m a g e n c i e s i n t h e
U n i t e d S t a t e s .
T h e B o a r d p r o v i d e s a b r i e f o v e r v i e w o f t h e W i n d s o r A i r Q u a l i t y S t u d y , n o t i n g i t s
i n t e g r a t i o n o f i n d o o r a n d o u t d o o r e x p o s u r e s i n i t s c o n s i d e r a t i o n o f r i s k , a n d r e c o m m e n d s t h a t
s i m i l a r i n t e g r a t e d s t u d i e s b e p e r f o r m e d i n o t h e r u r b a n a r e a s a l o n g o r a d j a c e n t t o t h e
b o u n d a r y .
A t t h e C o m m i s s i o n ’ s r e q u e s t , t h e B o a r d r e v i e w e d a s u m m a t i o n o f t r a n s b o u n d a r y
i m p a c t s o f i n d u s t r i a l i n p u t s i n t h e v i c i n i t y o f T r a i l , B r i t i s h C o l u m b i a . I t n o t e d t h a t s e v e r a l o f
t h e i s s u e s r a i s e d w e r e o u t s i d e t h e B o a r d ’ s e x p e r t i s e ; h o w e v e r , a c l e a r n e e d f o r f u r t h e r
i n v e s t i g a t i o n w a s e v i d e n t . I t r e c o m m e n d e d t h a t t h e C o m m i s s i o n f o r m a c o m m i t t e e w i t h
a p p r o p r i a t e e x p e r t i s e , i n c l u d i n g A i r B o a r d m e m b e r s , t o f u r t h e r r e v i e w a n d a d v i s e o n t h e
n a t u r e a n d s o u r c e o f t h e o b s e r v e d i m p a c t s .
T h e A i r T o x i c s i n t h e G r e a t L a k e s B a s i n W o r k s h o p , h o s t e d b y t h e B o a r d a t t h e
C o m m i s s i o n B i e n n i a l M e e t i n g i n D u l u t h M N , i s b r i e ﬂ y s u m m a r i z e d . T h e h o s t i n g o f f u t u r e
s i m i l a r e v e n t s i s r e c o m m e n d e d .
T h e B o a r d a l s o p r o v i d e s a n o v e r v i e w o f o n g o i n g i s s u e s a n d a c t i v i t i e s i n c l u d i n g i t s
f i r s t s u c c e s s f u l p u b l i c m e e t i n g , r e c e n t d e v e l o p m e n t s i n t h e c o n s i d e r a t i o n o f n i t r o g e n
d e p o s i t i o n a n d r e l a t e d e f f e c t s , a n d i n t e r n a t i o n a l a c t i v i t i e s t o a d d r e s s p e r s i s t e n t o r g a n i c
p o l l u t a n t s a n d h e a v y m e t a l s . F u r t h e r t r a c k i n g a n d i n t e r a c t i o n w i t h t h i s l a t t e r a c t i v i t y m a y
f o r m p a r t o f t h e B o a r d ’ s e f f o r t s u n d e r t h e C o m m i s s i o n 1 9 9 5 / 9 7 P r i o r i t i e s .
T h e f i n a l r e p o r t o n t h e B o a r d ’ s G u l f o f M a i n e M a s s B a l a n c e a c t i v i t y i s a l s o b r i e ﬂ y
r e v i e w e d . T h e r e p o r t c o n c l u d e s w i t h a n o v e r v i e w o f s a l i e n t d e v e l o p m e n t s i n b o t h c o u n t r i e s .
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1 . 0 D E V E L O P M E N T S O N T H E O Z O N E I S S U E
U p d a t e o n S o u t h e a s t M i c h i g a n O z o n e L e v e l s
B a c k g r o u n d
I n t h e s u m m e r o f 1 9 9 4 , t h e B o a r d a d v i s e d t h e C o m m i s s i o n o f i t s c o n c e r n s w i t h t h e
p r o p o s a l b y t h e S t a t e o f M i c h i g a n t o h a v e t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y
r e d e s i g n a t e t h e S o u t h e a s t M i c h i g a n r e g i o n f r o m ’ n o n a t t a i n m e n t ’ o f t h e n a t i o n a l a m b i e n t a i r
q u a l i t y s t a n d a r d f o r o z o n e , t o t h e s t a t u s o f ’ a t t a i n m e n t ’ . U n d e r t h e U S . C l e a n A i r A c t , a n
a r e a c a n b e d e s i g n a t e d ’ a t t a i n m e n t ’ i f t h e a p p l i c a b l e s t a n d a r d i s n o t e x p e c t e d t o b e e x c e e d e d
m o r e t h a n o n c e p e r y e a r
T h e B o a r d ’ s a s s e s s m e n t o f h i s t o r i c a l d a t a c o n c l u d e d t h a t t h e r e w a s a h i g h l i k e l i h o o d
t h a t c o m p l i a n c e w i t h t h e U S . s t a n d a r d w o u l d n o t b e m a i n t a i n e d i n t h e r e g i o n , a n d a l s o t h a t
t h e r e q u e s t t o r e d e s i g n a t e t h e a r e a w a s b e i n g c o n s i d e r e d w i t h o u t s p e c i f i c r e g a r d t o t h e
i n t e r n a t i o n a l i m p a c t o f t h e p r o p o s e d a c t i o n . F u r t h e r t h e B o a r d r e p o r t e d t h a t t h e C a n a d i a n
F e d e r a l o b j e c t i v e f o r o z o n e , w h i c h i s a l s o t h e s t a n d a r d i n t h e P r o v i n c e o f O n t a r i o , w o u l d
c o n t i n u e t o b e e x c e e d e d i n t h e a d j a c e n t t r a n s b o u n d a r y a r e a .
T h e h u m a n h e a l t h p r o t e c t i o n s t a n d a r d f o r o z o n e d i f f e r s i n t h e t w o c o u n t r i e s . I n t h e
U n i t e d S t a t e s t h e n a t i o n a l a n d t h e S t a t e o f M i c h i g a n s t a n d a r d i s 0 . 1 2 p a r t s p e r m i l l i o n . T h i s
s t a n d a r d i s ‘ a t t a i n e d ’ w h e n t h e e x p e c t e d n u m b e r o f d a y s p e r c a l e n d a r y e a r w i t h m a x i m u m
h o u r l y a v e r a g e c o n c e n t r a t i o n s a b o v e 0 . 1 2 p a r t s p e r m i l l i o n i s 1 o r l e s s . T h e C a n a d i a n
F e d e r a l o b j e c t i v e , a n d t h e s t a n d a r d a d o p t e d b y t h e P r o v i n c e o f O n t a r i o , i s 8 2 p a r t s p e r
b i l l i o n ( . 0 8 2 p a r t s p e r m i l l i o n ) . T h i s s t a n d a r d i s s t a t e d a s ’ n o t t o b e e x c e e d e d ’ .
N o t w i t h s t a n d i n g t h e C o m m i s s i o n ’ s l e t t e r e x p r e s s i n g t h e s e c o n c e r n s , t h e U . S .
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y g r a n t e d t h e S t a t e o f M i c h i g a n ’ s r e q u e s t , a n d r e d e s i g n a t e d
t h e a r e a t o ’ a t t a i n m e n t ’ f o r o z o n e .
S u m m e r 1 9 9 5 D a t a
D u r i n g t h i s p a s t s u m m e r , e l e v a t e d l e v e l s o f o z o n e w e r e m e a s u r e d i n S o u t h e a s t
M i c h i g a n a b o v e t h e 0 . 1 2 s t a n d a r d . O n J u l y 3 1 , 1 9 9 5 , m o n i t o r s i n D e t r o i t e x c e e d e d t h e
s t a n d a r d a n d m o n i t o r s i n A l g o n a c a n d N e w H a v e n r e c o r d e d l e v e l s o f 0 . 1 5 7 p p m a n d 0 . 1 4 0
p p m r e s p e c t i v e l y . T h e l o c a t i o n o f t h e A l g o n a c m o n i t o r i s a d j a c e n t t o t h e i n t e r n a t i o n a l
b o u n d a r y . R e a d i n g s f r o m t h i s m o n i t o r e x c e e d t h e U . S . / M i c h i g a n s t a n d a r d b y 3 0 % a n d t h e
C a n a d i a n o b j e c t i v e / O n t a r i o s t a n d a r d b y n e a r l y 1 0 0 % .
I n t h e r e d e s i g n a t i o n o f t h e a r e a t o ’ a t t a i n m e n t ’ , t h e S t a t e o f M i c h i g a n w a s r e q u i r e d t o
h a v e a s e t o f ’ c o n t i n g e n c y m e a s u r e s ’ a l r e a d y a d o p t e d i n t h e i r S t a t e I m p l e m e n t a t i o n P l a n
( S I P ) s h o u l d a v i o l a t i o n o f t h e s t a n d a r d o c c u r i n t h e f u t u r e . W h i l e q u a l i t y a s s u r a n c e t o
v a l i d a t e t h e s u m m e r 1 9 9 5 d a t a i s o n g o i n g , i f c o n f i r m e d , t h e d a t a w o u l d d e m o n s t r a t e t h a t a
v i o l a t i o n o f s t a n d a r d d i d o c c u r a n d w o u l d t r i g g e r t h e i m p l e m e n t a t i o n o f o n e o f t h e
c o n t i n g e n c y c o n t r o l m e a s u r e s c o n t a i n e d i n t h e S I P .
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A d e q u a c y o f t h e U n i t e d S t a t e s O z o n e S t a n d a r d
I n t h e m a t t e r o f w h e t h e r a d d i t i o n a l a i r p o l l u t i o n c o n t r o l r e q u i r e m e n t s a r e n e e d e d i n
S o u t h e a s t M i c h i g a n t o a t t a i n a n d m a i n t a i n l e v e l s a t o r b e l o w t h e c u r r e n t U . S . / M i c h i g a n
o z o n e h e a l t h s t a n d a r d , t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( E P A ) i s c u r r e n t l y
c o n d u c t i n g a f o r m a l r e v i e w o f t h e a d e q u a c y o f t h e p r e v a i l i n g s t a n d a r d i n p r o t e c t i n g p u b l i c
h e a l t h .
A t e c h n i c a l r e v i e w o f t h e s t a n d a r d i s a p p r o a c h i n g c o m p l e t i o n a n d a n E P A s t a f f p a p e r
h a s b e e n p r e p a r e d f o r t h e A d m i n i s t r a t o r o u t l i n i n g a n u m b e r o f o p t i o n s . A m o n g t h e o p t i o n s i s
t h e r e p l a c e m e n t o f t h e c u r r e n t s t a n d a r d w i t h a n e i g h t h o u r a v e r a g e s t a n d a r d w i t h a
c o n c e n t r a t i o n l i m i t o f b e t w e e n 7 0 a n d 9 0 p a r t s p e r b i l l i o n . C h a n g e s t o t h e n u m b e r o f
a l l o w a b l e e x c e e d a n c e s t o b e t w e e n o n e a n d f i v e t i m e s p e r y e a r o v e r a t h r e e y e a r p e r i o d a r e
a l s o u n d e r c o n s i d e r a t i o n . A n a l t e r n a t e o p t i o n w o u l d b e o n e b a s e d o n t h e s e c o n d h i g h e s t
d a i l y o z o n e c o n c e n t r a t i o n e x p e r i e n c e d o n a n a n n u a l b a s i s , a v e r a g e d o v e r t h r e e y e a r s .
A n e w s e c o n d a r y s t a n d a r d f o r o z o n e f o r t h e p r o t e c t i o n o f c o m m e r c i a l c r o p s a n d o t h e r
v e g e t a t i o n , w h i c h c o u l d b e m o r e s t r i n g e n t t h a n t h e a b o v e o p t i o n s , i s a l s o d e s c r i b e d i n t h e
s t a f f p a p e r . T h e b e l i e f i s t h a t a l a r g e p a r t o f t h e c o u n t r y m a y n o t m e e t s u c h a s t a n d a r d .
T h e E P A ’ s C l e a n A i r A c t S c i e n c e A d v i s o r y C o m m i t t e e i s s c h e d u l e d t o c o n s i d e r t h e s e
o p t i o n s t h i s f a l l , w i t h t h e A d m i n i s t r a t o r c o m m i t t e d t o a d e c i s i o n o n a s t a n d a r d b y t h e S p r i n g
o f 1 9 9 6 .
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B o a r d C o m m e n t
A n y d e c i s i o n t o r e d u c e h y d r o c a r b o n s a s a r e s u l t o f a v i o l a t i o n o f t h e o z o n e s t a n d a r d
h a s t r a n s b o u n d a r y i m p l i c a t i o n s . E n v i r o n m e n t a l l e v e l s o f o z o n e r e s u l t f r o m a c h e m i c a l
r e a c t i o n i n t h e a t m o s p h e r e b e t w e e n e m i s s i o n s o f h y d r o c a r b o n s a n d e m i s s i o n s o f n i t r o g e n
o x i d e i n t h e p r e s e n c e o f s u n l i g h t . B e c a u s e o f t h e t i m e f o r t h i s r e a c t i o n t o t a k e p l a c e a n d t h e
p r o x i m i t y o f t h e s o u r c e s o f t h e e m i s s i o n s t o t h e b o r d e r , a n y c o n t r o l d e c i s i o n h a s
t r a n s b o u n d a r y i m p l i c a t i o n .
T h e r e d u c t i o n o f h y d r o c a r b o n e m i s s i o n s w o u l d b e b e n e f i c i a l t o w a r d r e d u c t i o n s o f
c o n c e n t r a t i o n s o f h y d r o c a r b o n s i n t h e e n v i r o n m e n t , a n d c e r t a i n t o x i c a i r p o l l u t a n t s .
H o w e v e r , b e c a u s e o f t h e c h e m i s t r y o f o z o n e f o r m a t i o n , t h e r e d u c t i o n o f h y d r o c a r b o n ,
w i t h o u t r e d u c t i o n o f n i t r o g e n o x i d e s , w o u l d h a v e t h e ’ u r b a n p l u m e ’ a r r i v i n g a t t h e b o r d e r
w i t h a n i n c r e a s e d r a t i o o f h y d r o c a r b o n s t o n i t r o g e n o x i d e s ( a n i m p o r t a n t f a c t o r i n o z o n e
f o r m a t i o n ) . T h i s h a s t h e p o t e n t i a l t o i n c r e a s i n g o z o n e i n d o w n w i n d a r e a s a s i t w o u l d r e a c t
w i t h d o w n w i n d e m i s s i o n s , u n d e r c e r t a i n m e t e o r o l o g i c a l c o n d i t i o n s , p o s s i b l y f r u s t r a t i n g a i r
p o l l u t i o n c o n t r o l s t r a t e g i e s i n O n t a r i o .
T h e B o a r d w i l l c o n t i n u e t o t r a c k t h i s i s s u e a n d a n t i c i p a t e s a n o p p o r t u n i t y t o r e v i e w
o z o n e d a t a f r o m O n t a r i o m o n i t o r i n g s t a t i o n s f o r t h e s a m e t i m e p e r i o d t o f u r t h e r d e t e r m i n e
t h e e x t e n t o f t h e t r a n s b o u n d a r y i m p a c t .
R e c o m m e n d a t i o n : T h e I n t e r n a t i o n a l A i r Q u a l i t y A d v i s o r y B o a r d
r e c o m m e n d s t h a t t h e I n t e r n a t i o n a l J o i n t C o m m i s s i o n r e q u e s t f r o m
G o v e r n m e n t s a n a i r q u a l i t y a n a l y s i s o f t h e t r a n s b o u n d a r y i m p l i c a t i o n s o f
i m p l e m e n t i n g c o n t i n g e n c y c o n t r o l m e a s u r e s i n r e s p o n s e t o e l e v a t e d o z o n e
l e v e l s i n S o u t h e a s t M i c h i g a n , t h e r e s u l t s o f s u c h a n a l y s i s t o b e r e p o r t e d t o
t h e C o m m i s s i o n p r i o r t o t h e i m p l e m e n t a t i o n o f a n y s u c h c o n t r o l m e a s u r e .
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W i n d s o r w a s c h o s e n a s t h e s i t e f o r t h e s t u d y f o r a n u m b e r o f r e a s o n s . T h e c i t y ’ s a i r
q u a l i t y h a d b e e n d o c u m e n t e d a s f a r b a c k a s t h e 1 9 4 0 5 , a n d r o u t i n e m o n i t o r i n g f o r v a r i o u s a i r
p o l l u t a n t s i n t h e W i n d s o r a i r s h e d h a d b e e n o n g o i n g f o r m o r e t h a n t w o d e c a d e s w h e n t h e
s t u d y b e g a n . A p p r e h e n s i o n o v e r a i r b o r n e t o x i c s i n W i n d s o r h a d i n t e n s i f i e d i n l a t e 1 9 8 6 w i t h
t h e c o n s t r u c t i o n o f t h e G r e a t e r D e t r o i t R e s o u r c e R e c o v e r y A u t h o r i t y ( G D R R A ) m u n i c i p a l
w a s t e i n c i n e r a t o r i n D e t r o i t , w h i c h w a s e x p e c t e d t o b e a s i g n i f i c a n t s o u r c e o f m e r c u r y a n d
o t h e r e m i s s i o n s . T h e c a u s e f o r c o n c e r n w a s m a g n i f i e d s i n c e t h e c i t y i s l o c a t e d i n t h e
p r e v a i l i n g d o w n w i n d d i r e c t i o n o f n o t o n l y t h e G D R R A i n c i n e r a t o r , b u t a l s o t h e D e t r o i t — b a s e d
i n t e g r a t e d s t e e l m i l l s .
I n a d d i t i o n , t h e 1 9 9 0 r e p o r t o f t h e I n t e r n a t i o n a l J o i n t C o m m i s s i o n ’ s A i r Q u a l i t y
A d v i s o r y B o a r d o n t h e D e t r o i t / W i n d s o r — P o r t H u r o n / S a r n i a C o r r i d o r c o n c l u d e d t h a t t h e r e
w a s s u f f i c i e n t i n f o r m a t i o n t o i n d i c a t e a s i g n i f i c a n t p u b l i c h e a l t h i s s u e i n t h e t a r g e t e d a i r s h e d ,
r e q u i r i n g a d d i t i o n a l a b a t e m e n t a n d r e m e d i a l m e a s u r e s . T h e R e p o r t a l s o r e c o m m e n d e d t h a t a
c o m p r e h e n s i v e a i r t o x i c s m o n i t o r i n g p r o g r a m b e d e v e l o p e d a n d i m p l e m e n t e d i n t h e r e g i o n .
E x e c u t i o n
T e n s u b s t a n c e s w e r e t a r g e t e d f o r i n - d e p t h m o d e l l i n g a n d h e a l t h e f f e c t s i n v e s t i g a t i o n
b e c a u s e o f t h e i r p o t e n t i a l f o r h e a l t h r i s k , b i o a c c u m u l a t i o n , p e r s i s t e n c e , a n d t o x i c i t y . T h e y
i n c l u d e d c a d m i u m , c h r o m i u m ( V I ) , m e r c u r y , b e n z e n e , 1 , 3 - b u t a d i e n e , c a r b o n t e t r a c h l o r i d e ,
1 , 4 - d i c h i o r o b e n z e n e , f o r m a l d e h y d e , b e n z o ( a ) p y r e n e , d i o x i n s a n d f u r a n s .
T h e O M E E s c i e n t i f i c e f f o r t c o m p r i s e d d a t a c o l l e c t i o n ( e m i s s i o n s , a m b i e n t a i r
m o n i t o r i n g , p e r s o n a l e x p o s u r e , s o i l a n d a g r i c u l t u r a l c r o p ) a n d t h e u s e o f c e r t a i n s c i e n t i f i c
t o o l s ( m a t h e m a t i c a l m o d e l l i n g a n d r i s k a n a l y s i s ) t o c h a r a c t e r i z e t h e a i r b o r n e t o x i c s s i t u a t i o n
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i n W i n d s o r . M a t h e m a t i c a l m o d e l - b a s e d s o u r c e a p p o r t i o n m e n t s a n d h e a l t h e f f e c t s a s s e s s m e n t s
w e r e c a r r i e d o u t u t i l i z i n g t h e e m i s s i o n s a n d m o n i t o r i n g d a t a c o l l e c t e d a l o n g w i t h h e a l t h r i s k
i n f o r m a t i o n . F i e l d i n v e s t i g a t i o n s w e r e c a r r i e d o u t d u r i n g t h e p e r i o d J u n e 1 9 9 1 t h r o u g h
M a r c h 1 9 9 3 .
T h e s e c o n d p a r t o f t h e s t u d y i s t h e d e v e l o p m e n t o f r e c o m m e n d e d r e m e d i a l m e a s u r e s
b y t h e W i n d s o r A i r Q u a l i t y C o m m i t t e e . T h e C o m m i t t e e i s a m u l t i - s t a k e h o l d e r f o r u m w i t h
r e p r e s e n t a t i o n f r o m g o v e r n m e n t s ( M O E E , E n v i r o n m e n t C a n a d a a n d t h e C i t y o f W i n d s o r ) ,
t h e W i n d s o r - E s s e x H e a l t h U n i t , l o c a l e n v i r o n m e n t a l i n t e r e s t g r o u p s a n d i n d u s t r y , a c a d e m i a
a n d t h e S o u t h e a s t M i c h i g a n C o u n c i l o f G o v e r n m e n t s .
F i n d i n g s
T h e s i x p o l l u t a n t s o f h i g h e r c a n c e r a n d n o n - c a n c e r h e a l t h r i s k s i n W i n d s o r w e r e
d e t e r m i n e d t o b e c a d m i u m , c h r o m i u m , b e n z o ( a ) p y r e n e , b e n z e n e , 1 , 3 = b u t a d i e n e , a n d
f o r m a l d e h y d e . M a j o r s o u r c e s o f t h e s e p o l l u t a n t s w e r e d e t e r m i n e d t o b e m o t o r v e h i c l e
m a n u f a c t u r i n g , s t e e l m i l l s a n d c o k e o v e n s , m o b i l e s o u r c e s ( l a r g e l y a u t o m o b i l e s ) , u t i l i t i e s a n d
o t h e r f u e l c o m b u s t i o n , a n d o t h e r p o i n t a n d a r e a s o u r c e s .
I n g e n e r a l , i n h a l a t i o n w a s d e t e r m i n e d t o b e a m o r e s i g n i f i c a n t p a t h w a y t h a n t h e
i n g e s t i o n a n d d e r m a l p a t h w a y s i n t e r m s o f c o n t r i b u t i n g t o h e a l t h r i s k s f o r t h e t a r g e t
c o m p o u n d s i n v e s t i g a t e d .
R i s k s f r o m d i r e c t o u t d o o r a i r e x p o s u r e , g i v e n i n F i g u r e 1 , w e r e a s c e r t a i n e d t o b e
a p p r e c i a b l y l e s s t h a n t h o s e f r o m i n d o o r a i r e x p o s u r e . S m o k i n g ( i n c l u d i n g s e c o n d h a n d
s m o k e ) a n d e m i s s i o n s f r o m h o u s e h o l d / o f f i c e m a t e r i a l s c o n t r i b u t e s i g n i f i c a n t l y t o t h e r i s k i n
i n d o o r e n v i r o n m e n t s .
N e x t S t e p s
T h e o r i g i n a l c o n c e p t a l l o w e d f o r t h e e s t a b l i s h m e n t o f a m u l t i - s t a k e h o l d e r c o m m i t t e e
w i t h r e p r e s e n t a t i o n f r o m t h e l o c a l c o m m u n i t y . T h i s a p p r o a c h w a s d e s i g n e d t o s e n s i t i z e b o t h
t h e l o c a l c o m m u n i t y a n d t h e r e l e v a n t i n d u s t r y a s t o w h a t w a s n e c e s s a r y a n d p o s s i b l e . T h e
c o m m i t t e e i s c u r r e n t l y w o r k i n g t o w a r d s i m p l e m e n t i n g t h e r e c o m m e n d a t i o n s .
O n a l o n g e r t e r m b a s i s t h e a p p l i c a b i l i t y o f t h e l e s s o n s o f t h e s t u d y a r e b e i n g
c o n s i d e r e d f o r o t h e r c o m m u n i t i e s a n d t h e s c o p e i s b e i n g b r o a d e n e d t o i n c l u d e a l l p a t h w a y s .
R e c o m m e n d a t i o n : t h e a p p r o a c h o f t h e W i n d s o r A i r Q u a l i t y S t u d y ,
i n t e g r a t i n g b o t h i n d o o r a n d o u t d o o r a i r q u a l i t y m e a s u r e m e n t s a n d
c o n s i d e r a t i o n o f r e l a t e d e f f e c t s o f b o t h , s h o u l d b e u n d e r t a k e n i n o t h e r
u r b a n c e n t r e s w i t h i n t h e t r a n s b o u n d a r y r e g i o n .
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3.0 PRELIMINARY OVERVIEW OF IMPAIRMENTS AND IMPACTS IN THE
VICINITY OF THE TRAIL SMELTER
In the Spring of 1995, the Chairs of the Board received correspondence and a package
of materials from two concerned U.S. citizens, Mr. R. Jackson and Mr. F. Ossiander
outlining and elaborating their concerns regarding the deleterious transboundary impact of
operations in the vicinity of Trail, British Columbia (principally the Trail Smelter). At the
request of the Commission, the Board requested a preliminary review of these and other
relevant materials by support staff; the output of this review is summarized below.
Background
In 1896, the Consolidated Mining and Smelting Company Ltd. (Cominco) commenced
operations in Trail, British Columbia. This lead-zinc smelter, which remains the largest of
its type in the world, is located approximately 17.5 kilometers (eleven miles) from the
Washington/British Columbia border on the Columbia River. A map of the area is attached
(Figure 2).
Historical records document significant damage, beginning in 1925, to Washington
state forests and agricultural lands due to sulphur dioxide (S02) emissions from the Trail
facility. This long range transport was a result of the installation of 125 m (409 ft) emission
stacks intended to alleviate the impact on nearby regions of the province. During 1930,
prevailing winds transported approximately 10 000 tons of sulphur into Washington per
month.
The first formal complaint of property damage by a Washington farmer was lodged in
1926, and was soon followed by an onslaught of similar allegations. Cominco officials, after
investigating and validating the claims, negotiated monetary settlements with the
complainants. Recognizing that continued damage was likely and must be addressed, US.
officials suggested to Canadian representatives that the matter be referred to International
Joint Commission pursuant to Article IX of the Boundary Waters Treaty of 1909. This
recommendation was agreed upon by the governments on August 7, 1928.
In its review under this reference, the IJC focussed its attention on two issues: i) a
determination of the extent to which property in Washington had been damaged by fumes
from the Trail operation and ii) the amount of indemnity appropriate to compensate US.
interests in Washington state. Hearings were held in Northport, WA, Washington, DC,
and Nelson, BC. between October 1928 and February 1930. On February 28, 1931, a
unanimous report was rendered by the IJC which awarded total compensation of $350 000
for injury up to January 1, 1932. After that time, alterations in processes at Cominco were
to lead to the reduction, if not cessation, in injury from fumes.
The anticipated process changes were made at the Trail plant; however in February
1933, the US. government reported that damage was still occurring and conditions remained
unsatisfactory. Subsequently, the United States formally rejected the IJC conclusion and
expressed an interest in adopting a treaty to modify the IJC’s recommendations to include the
-7-
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establishment of special agencies to assess accruing damage payments and to ensure the
progressive reduction of the smelter’s sulphur dioxide emissions until injury in Washington
counties was completely eliminated. Although Canadian officials cautioned against the
rejection of the recommendations made by the IJC, which had been the result of a process
requested by the US. government, both governments ultimately endorsed an agreement
which conferred extensive powers on an arbitral tribunal. This tribunal was charged with
determining the necessity and type of fume controls and setting an appropriate indemnity for
damage occurring since January 1, 1932.
Following hearings throughout 1937, the tribunal issued a preliminary
recommendation on the question of whether damage had occurred in the state of Washington
since January 1932 and what compensation was appropriate. It was not until March 11,
1941 that a final report concluded that Canada was "responsible in international law for the
conduct of the Trail smelter" and subsequently awarded the claimants an additional $78 000
in compensationary fees. The tribunal allowed claims of injury done to both cleared and
uncleared lands; however it disallowed claims of injury to livestock, property, business
enterprises, wrongdone measured bycost of investigation, and interest on the previous award
of $350 000. Further, the tribunal established a regime which restricted emissions from the
smelter whenever adverse atmospheric conditions prevailed or sulphur dioxide concentrations
in Washington state reached excessive levels. It was felt by the tribunal that this would
remove the possibility of future damage; however they ruled that "an indemnity shall be paid
in the event of future damage".
Current Circumstances
In assembling a preliminary assessment of the current circumstances in the Columbia
River valley transboundary area, a review of material forwarded to the International Air
Quality Advisory Board by Messrs. Bob Jackman and Frank Ossiander of Washington State
was supplemented by conversations with state, provincial and federal authorities. Scrutiny of
the assembled information suggests that the impact of Cominco’s Trail Smelter was not
entirely addressed in the 1941 tribunal decision. Limited in part by available technology,
both the IJC and arbitral tribunal ruled only on the incidence of injury due to sulphur dioxide
atmospheric emissions. Modern analytical techniques, however, haveallowed the detection
of metals, particularly lead, cadmium, chromium, zinc, copper, manganese, mercury and
phosphorus, antimony, strontium, and organic contaminants such as dioxins and furans (these
latter are most likely from the Celgar Pulp Company located upstream from Cominco in
BC.) in the Trail/Roosevelt corridor. Although modernizations at both the Cominco and
Celgar facilities have reduced some contaminants to below—detection limits, continued
releases and historical sinks remain an ongoing source of concern according to reviewed
agency documents.
Uncertainty regarding the extent of contamination and the ultimate impact on the
health of biota, including humans, prompted Mr. Jackman and Ossiander to call for the IJC
to intervene, and oversee a comprehensive study of the Trail/Roosevelt corridor.
In order to place the most recent information on the impacts occurring in the
Trail/Roosevelt corridor in a context the Commission is familiar with, available data were
-9-
  
screened using guidelines developed for designation of an "Area of Concern" in the Great
Lakes Basin. Salient criteria, based on the attached list of use impairments, are reviewed
below.
Restrictions on Fish and Wildlife Consumption
Dioxin, furan and mercury contamination in native fish populations remains of
concern in the Trail-Roosevelt corridor. A consumption advisory due to dioxin
contamination of Whitefish (both mountain and lake) in British Columbia was lifted only in
February of this year. Although reviewed earlier this year, the mercury advisory for walleye
in the BC. portion of the Columbia River was not lifted. No fish consumption advisory is
presently in effect in Washington, although a guideline for consumption due to dioxins has
been issued and residents are encouraged to limit their consumption of local fish. It is the
opinion of Washington State Department of Health that the origin of the dioxins found in
Lake Roosevelt is the Celgar Pulp Mill in BC. Historical evidence, particularly in Lake
Roosevelt, which is considered to be the ultimate sink for Trail metal emissions, indicates the
presence of elevated levels of zinc, copper, lead and cadmium in whole fish, although none
exceeded U.S. Fish and Wildlife Service guidelines.
Degraded Fish and Wildlife Populations
No monitoring information for fish populations within the Trail—Roosevelt corridor
has been received. Sediment toxicity analyses conducted by Fisheries and Oceans Canada
indicate that Cominco slag was deleterious to rainbow trout test specimens. Mortality, due
both to direct toxicity and physical damage to soft tissues, was detected, particularly when
sufficient time elapsed to allow the leaching of copper and zinc from the slag. Due to unique
lifestyles, specifically between benthic versus pelagic or piscivorous feeders, and species with
well-defined home ranges versus nomadic populations, exposure dynamics can have a
significant impact on the resultant toxicity in the natural setting.
Fish Tumors or Other Deformities
A study conducted under the Columbia River Integrated Environmental Monitoring
Program (CRIEMP, a Canadian study group including staff from Celgar Pulp Company,
Cominco Ltd, BC. Hydro, B.C. Environment - Lands and Parks, Environment Canada,
Fisheries and Oceans Canada, the City of Trail, the City of Castlegar and R.L. & L.
Environmental Services Ltd.) stated that, for the 1991—1993 period, 50% of surveyed
mountain Whitefish showed the presence of abnormalities such as lesions, tumours, fin
damage, fungal infections, parasites and abnormal bacteria. These effects were not ascribed
to any particular stressing agent.
Degradation of Benthos
Fisheries and Oceans Canada bioassays found slag from Trail to be acutely toxic to
both an epibenthic and benthic invertebrate species. Similarly, the CRIEMP study indicated
that laboratory tests found slag to have a toxic effect on invertebrates, although the same
species were found in the Columbia River in regions with a similar composition to the
-10-
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simulated laboratory tests. Caddisflies were found to accumulate dioxins, lead and antimony,
while freshwater mussel species accumulated lead and copper. The incidence of deformities
or physiological signs of stress was not investigated.
Eutrophication or Undesirable Algae
A species of blanketing moss was detected "extensively and almost exclusively
downstream of Cominco". It is anticipated that the full CRIEMP technical report will clarify
the nature and identity of this "moss".
Degradation of Phytoplankton and Zooplankton Populations
Bioassays conducted by the Fisheries and Oceans Canada involving a prominent
phytoplankton and zooplankton species found that slag downstream from Cominco was
acutely toxic. Population surveys conducted during the CRIEMP study found that the
invertebrate population downstream fromCominco appeared to be different from similar
upstream areas. The stresses placed on the invertebrate community may also be related to
the changes in the fish populations which have occurred in recent years.
Loss of Fish and Wildlife Habitat
The physical characteristics of the Cominco slag, particularly its small size and
sharpness, may yield benthic habitats inhospitable to many fish species. Fisheries and
Oceans Canada bioassays found significant physical damage to fish soft tissues upon contact
with slag. Effective July 1, 1995, over 99% of Cominco’s efﬂuent slag content, which
would normally have been discharged into the river, has been diverted to other areas of the
waste stream. Although awaiting documented confirmation of the slag dispersal in the
Columbia River, contact with Washington State Department of Ecology indicates that slag
may completely cover the river bottom in areas miles below the B.C./Washington border,
and may also have collected in significant quantities on shorelines. Due to the toxic nature
of the slag, these residual deposits have been identified as a concern by the agencies.
"Use Impairments " which have not been conclusively eliminated from consideration in the
available literature include Tainting of Fish and Wildlife Flavor, Bird 0r Animal Deformities
0r Reproductive Problems, Restrictions on Dredging Activities, Beach Closings, Degradation
ofAesthetics, and Added Costs to Agriculture or Industry. The only impairment which has
been conclusively rejected is Restrictions on Drinking Water Consumption 0r Taste and Odor
Problems.
In addition to the Area of Concern listing criteria, the evidence reviewed shows that
air quality and human health concerns have been associated with emissions from the Cominco
facility.
A 1994 particulate air study conducted by the Washington State Department of Health
(DOH) found ambientconcentrations of arsenic and cadmium to be at levels which exceeded
air quality guidelines, and therefore were considered to be health risks. Lead concentrations,
although below the national atmospheric air quality standard, continue to be of concern.
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These examinations have determined significant deleterious transboundary impacts of
air and waterborne contaminants from the Cominco Smelter and the Celgar pulp and
paper mill in the vicinity of the Columbia River valley.
A preliminary and partial review of available literature suggests that current impacts
include, but may not be limited to, elevated concentrations of lead, cadmium and
arsenic in ambient air, requiring further investigation of possible human health
impacts. In the watershed, dioxin concentrations in fish have resulted in a
consumption advisory that has been lifted only recently; toxicity to fish and damage to
the food chain has also occurred.
Using the list of Use Impairments developed by the Commission for use in the Great
Lakes basin as a screening device, there is a basis for further consideration of the
extent and nature of the transboundary impacts evident in the area.
Several multiagency studies are underway at the moment, although formal and robust
transboundary linkages within and among these studies were not apparent.
In order to make a comprehensive assessment of the environmental impacts in this
region, factors in addition to air quality measurements and effects must be addressed.
Recommendation: Based on its review of this preliminary assessment, the
Board recommends that the Commission appoint a small ad hoc group,
including Board members and additional water quality expertise, to
further appraise the available literature and to develop recommendations
for action by the Commission.
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ch.
It
is
a p
est
ici
de
fo
rm
er
ly
us
ed
in
lar
ge
qua
nti
tie
s i
n t
he
cot
ton
bel
t o
f t
he
Un
it
ed
Sta
tes
, w
hi
ch
wa
s
ba
nn
ed
in
No
rt
h
Am
er
ic
a
in
the
mi
d-
19
80
5
but
is
sti
ll
in
us
e
in
oth
er
par
ts
of
the
glo
be,
in
cl
udi
ng
Me
xi
co
.
To
xa
ph
en
e
is
the
mo
st
ab
un
da
nt
pes
tic
ide
fo
un
d
in
Arc
tic
bio
ta
an
d
is
als
o f
ou
nd
in
La
ke
Su
pe
ri
or
ﬁsh
.
Du
ri
ng
the
su
mm
er
of
19
93
the
Arc
tic
exh
ibi
ted
co
nc
en
tr
at
io
ns
in
the
4-
7 p
g/
m3
ran
ge,
the
Gr
ea
t L
ak
es
sh
ow
ed
co
nc
en
tr
at
io
ns
ap
pr
ox
im
at
el
y
an
or
de
r o
f m
ag
ni
tu
de
hig
her
,
an
d t
he
cot
ton
bel
t w
as
sti
ll
sh
ow
in
g
co
nc
en
tr
at
io
ns
in
ex
ce
ss
of
20
0
pg
/m
3.
Modelling
Dr.
An
n
Mc
Mi
ll
an
co
nt
in
ue
d
the
ses
sio
n w
it
h
the
ﬁrs
t m
od
el
li
ng
dis
cus
sio
n.
Sh
e
op
en
ed
th
e
tal
k
wi
th
a g
ra
ph
ic
si
mu
la
ti
on
of
at
mo
sp
he
ri
c
tr
an
sp
or
t
of
sul
fat
e
fr
om
Mt
.
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Pin
atu
bo
for
the
two
wee
k p
eri
od
afte
r th
e er
upti
on.
The
gra
phi
c m
ade
it c
lear
that
the
atmosphere knows no boundaries.
Dr.
McM
ill
an
pre
sen
ted
evi
den
ce
of
a pe
stic
ide
emi
ssi
on
mod
el
dev
elo
ped
by
Bate
lle
Labo
rato
ries
and
the
Unit
ed N
atio
ns.
The
mod
el h
as b
een
vali
date
d an
d th
e gr
oss
diur
nal
vari
ati
on
of p
esti
cide
s is
bei
ng
cap
tur
ed.
Evi
den
ce
ofda
ily
Lin
dan
e ﬂ
uxe
s f
rom
a ﬁ
eld
was
note
d, a
nd m
ode
lle
d es
tima
tes
of v
ario
us c
urre
nt u
se p
esti
cide
s em
itte
d in
to t
he a
tmos
pher
e
(including atrazine) were shown.
Dr.
McM
ill
an c
oncl
uded
with
the
stat
emen
t th
at t
he a
tmos
pher
e is
a ma
jor
pat
hwa
y
and
that
cont
rol
acti
ons
may
requ
ire
year
s to
bec
ome
effe
ctiv
e.
Sour
ces
affe
ctin
g th
e Gr
eat
Lake
s Ba
sin
rang
e in
scale
from
local
to gl
obal,
maki
ng i
t nec
essa
ry to
caref
ully
deﬁn
e
mode
llin
g re
quir
emen
ts a
nd t
o inc
orpor
ate t
hem
with
in ex
istin
g pr
ogra
ms.
Ecos
yste
m
modelling could provide integration of information across disciplines.
Dr.
Robi
n De
nnis
cont
inue
d the
mode
llin
g dis
cussi
on wi
th a
revi
ew o
f the
Regi
onal
Acid
Depo
siti
on M
odel
and
the m
etho
dolo
gy u
sed
to de
term
ine
the a
tmos
pher
ic r
egio
n of
inﬂu
ence
for a
parti
cular
wate
rbod
y. M
uch
of th
e dis
cussi
on w
as p
ut in
to th
e con
text
of a
n
earli
er st
udy f
or th
e Ch
esap
eake
Bay,
wher
e it
was
clear
ly s
hown
that
sour
ce re
gion
s of
sulfu
r
and nitrogen compounds from such distant areas as the Ohio Valley and the Carolinas
contr
ibute
sign
iﬁca
nt qu
antit
ies o
f ant
hrop
ogen
ical
ly e
mitt
ed ma
teria
ls to
the w
ater
s of
the
Bay. Dr. Dennis also showed that some nearby source regions (e.g., the New York
metr
opol
itan
area
for C
hesa
peak
e Ba
y) m
ay h
ave
little
inﬂu
ence
on a
give
n rec
eptor
area.
It
is crucial to incorporate the meteorological inﬂuences when trying to understand deposition to
a region.
Dr. Dennis noted that the RADM lifetime estimate for SO2 in the atmosphere was once
esti
mate
d as
4 da
ys; m
ore
recen
t val
ues,
acco
unti
ng f
or cl
oud
inﬂu
ence
s, a
re 1.
2 to
1.8 d
ays.
The RADM nitrate range may be too short; the model transformations may be too rapid.
According to the model, much of Canada is dominated by physical deposition processes rather
than atmospheric chemistry.
Dr. Dennis showed model evidence that the region of inﬂuence for sulfur and nitrogen
emissions is approximately 5 times larger than the Chesapeake Bay watershed. Particles have
a range of 1,000 to 2,000 kms and a residence time in the atmosphere that is two to four
times longer than anthropogenic gases. Model output suggests that the 2 day region of
inﬂuence for particulate transport to the Great Lakes region should be skewed to the south,
as far away as Texas. Dr. Dennis indicated that he is working on a particle model and that in
the future he may be able to deﬁne a particle inﬂuenced airshed.
Emissions Estimates
Dr. James Sutherland ended the formal part of the session with a discussion of
emission trends in the United States. He deﬁned common source categories such as area
sources (residential wood heaters, dry cleaners), mobile sources (on and off road) and point
sources (power plants, smelters). He reviewed the "criteria pollutants" such as ozone (O3),
oxide of nitrogen (NOX), sulfur dioxide (S02), ﬁne particulate matter (PM-10). Lead, Volatile
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Organic Compounds (VOCs) and Hazardous Atmospheric Pollutants (the list of 189 chemicals
listed in the SARA Toxics Resource Inventory list). The EPA is developing a National
Toxics Database which will include work from the Great Waters Program of which the Great
Lakes is part. Dr. Sutherland gave numerous trend illustrations from the existing databases;
of special note were the steep declines of carbon monoxide and lead emissions, and for the
total of the top ten most important Hazardous Air Pollutants (HAPs).
Dr. Sutherland closed his presentation with a note that he is working with the Great
Lakes Regional Air Pollutant Inventory Development System (RAPIDS) in attempting to co-
ordinate a national effort based on this work. The Regional Air Pollutant Inventory
Development System is seen as a possible model for the whole country.
Workshop Summary and Conclusion
Dr. Keith Puckett provided a brief conclusion to the session and opened the ﬂoor to
questions. The material below is a summary of the questions and statements made both
during and following the formal presentation.
A question was raised regarding the use of used motor oil as a heating fuel in upper
Michigan. It was noted that used motor oil is a source of lead and other hazardous materials
to the atmosphere. The person was referred to the Michigan Department of Natural Resources
to learn more about the permit status of this practice.
Another individual asked about the observation of elevated levels of arsenic during
certain meteorological conditions at the IADN stations. Dr. Hoff replied that receptor
modelling was used to identify a number of large sources some distance from the Great Lakes
Basin.
A comment was made about the lack of information on mercury modelling and
sources. Disappointment was expressed that more information was not presented.
Info
rmat
ion
from
a nu
mber
of m
ercu
ry s
tudie
s is
just
begi
nnin
g to
emer
ge.
Dr.
Eric
Gins
burg
of th
e EP
A Gr
eat
Wate
rs P
rogr
am i
ndica
ted t
hat h
e wo
uld
prov
ide
merc
ury
information in the near future. Dr. Hoff also agreed to provide mercury data.
The
use
of ba
ck t
rajec
torie
s to
track
stor
m ev
ents
was
queri
ed.
As w
ith r
ecept
or
mode
llin
g, it
was
sugg
este
d tha
t add
ition
al i
nfor
mati
on s
houl
d be
prov
ided
to th
e pub
lic
by
the Air Board at any similar future events.
Anot
her
indiv
idual
aske
d if
90%
of th
e loa
ding
s to
the G
reat
Lake
s co
me v
ia th
e air
path
ways
why
do w
e te
nd to
focu
s so
much
on t
he ot
her
10%?
Dr.
Hoff
note
d tha
t thi
s is
some
what
true
only
for L
ake
Super
ior,
and
is fr
equen
tly d
ue to
volat
iliza
tion,
not
to
deposition of new materials.
Info
rmat
ion
was
requ
este
d re
gard
ing
the
load
ings
to t
he G
reat
Lak
es
fro
m th
e sp
ecif
ic
sour
ces (
e.g.,
incin
erato
rs).
Dr.
McMi
llan
repli
ed th
at ad
ditio
nal s
pecia
tion
is no
t pos
sible
without a more comprehensive emission inventory.
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T
h
e
ab
il
it
y
to
d
e
t
e
r
m
i
n
e
tr
an
sp
or
t
to
t
h
e
w
a
t
e
r
s
o
f
th
e
G
r
e
a
t
L
a
k
e
s
vi
a
r
u
n
o
f
f
o
r
o
t
h
e
r
m
e
c
h
a
n
i
s
m
s
f
o
l
l
o
w
i
n
g
in
it
ia
l
de
po
si
ti
on
to
l
a
n
d
su
rf
ac
es
w
a
s
qu
er
ie
d.
T
h
e
"r
et
en
ti
on
"
is
su
e
is
u
n
d
e
r
st
ud
y
b
y
a
n
u
m
b
e
r
o
f
re
se
ar
ch
g
r
o
up
s
,
b
ut
re
po
rt
s
to
da
te
ar
e
li
mi
te
d.
D
r
.
M
a
r
k
C
o
h
e
n
a
s
k
e
d
a
b
o
u
t
th
e
i
m
p
o
r
t
a
n
c
e
o
f
a
d
s
o
r
p
t
i
o
n
o
f
to
xi
c
g
a
s
e
s
to
pa
rt
ic
le
s
.
P
a
n
e
l
m
e
m
b
e
r
s
a
n
s
w
e
r
e
d
th
at
th
is
m
e
c
h
a
n
i
s
m
is
cr
uc
ia
l
in
u
n
d
e
r
s
t
a
n
d
i
n
g
P
C
B
s
,
b
ut
n
o
t
so
i
m
p
o
r
t
a
n
t
in
u
n
d
e
r
s
t
a
n
d
i
n
g
s
o
m
e
ot
he
r
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
.
S
p
e
c
i
a
t
i
o
n
b
e
t
w
e
e
n
di
ss
ol
ve
d,
co
ll
oi
da
l
a
n
d
so
li
d
pa
rt
ic
le
s
is
a
n
o
n
g
o
i
n
g
st
ud
y.
Dr
.
C
o
h
e
n
al
so
in
di
ca
te
d
th
e
n
e
e
d
fo
r
d
i
o
xi
n
m
e
a
s
u
r
e
m
e
n
t
s
in
th
e
I
A
D
N
n
e
t
w
o
r
k
.
A
G
r
e
e
n
p
e
a
c
e
re
pr
es
en
ta
ti
ve
ra
is
ed
th
e
qu
es
ti
on
o
f
th
e
ﬁ
n
d
i
n
g
o
f
to
xa
ph
en
e-
li
ke
su
bs
ta
nc
es
b
e
i
n
g
g
e
n
e
r
a
t
e
d
f
r
o
m
p
u
l
p
mi
ll
s.
Dr
.
T
e
r
r
y
B
i
d
l
e
m
a
n
a
g
r
e
e
d
to
in
ve
st
ig
at
e
th
is
q
ue
s
t
i
o
n
further.
T
h
e
se
ss
io
n
p
r
o
vi
d
e
d
th
os
e
in
at
te
nd
an
ce
a
be
tt
er
un
de
rs
ta
nd
in
g
o
f
cu
rr
en
t
ef
fo
rt
s
to
d
e
t
e
r
m
i
n
e
de
po
si
ti
on
to
th
e
Gr
ea
t
L
a
k
e
s
a
n
d
g
a
v
e
g
ui
d
a
n
c
e
to
av
ai
la
bl
e
ex
pe
rt
s
as
to
ot
he
r
ar
ea
s
o
f
in
te
re
st
to
th
e
pu
bl
ic
,
re
gu
la
ti
ng
a
n
d
re
gu
la
te
d
c
o
m
m
u
n
i
t
y
.
R
e
c
o
m
m
e
n
d
a
t
i
o
n
:
I
n
v
i
e
w
o
f
th
e
h
i
g
h
le
ve
l
o
f
in
te
re
st
b
y
pa
rt
ic
ip
an
ts
a
n
d
th
e
o
p
p
o
r
t
u
n
i
t
y
to
at
tr
ac
t
a
c
k
n
o
w
l
e
d
g
e
d
co
nt
in
en
ta
l
e
xp
e
r
t
s
in
th
e
ai
r
qu
al
it
y
fi
el
d,
s
u
c
h
ev
en
ts
s
h
o
u
l
d
b
e
s
u
p
p
o
r
t
e
d
a
n
d
e
n
h
a
n
c
e
d
in
f
ut
ur
e
C
o
m
m
i
s
s
i
o
n
fu
nc
ti
on
s.
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5.0 DEVELOPMENTS IN VISIBILITY PROTECTION PROGRAMS
IN THE TRANSBOUNDARY REGION
Previous articles in the International Air Quality Advisory Board’s (IAQAB)
semi
-ann
ual
repo
rts
have
deal
t wi
th t
he i
ssue
of p
rote
ctio
n of
visu
al a
ir q
uali
ty o
r vi
sibi
lity,
part
icul
arly
in p
arks
, wi
lde
rne
ss
area
s, a
nd
pro
tec
ted
are
as
in C
ana
da
and
the
Uni
ted
Stat
es.
The
1991
Unit
ed S
tate
s—Ca
nada
Air
Qual
ity
Agr
eem
ent
spec
iﬁca
lly
addr
esse
s th
is i
ssue
in
Ann
ex
1, p
art
4 o
n "
pre
ven
tio
n o
f ai
r qu
alit
y d
eter
iora
tion
, a
nd
visi
bili
ty p
rote
ctio
n".
A
visi
bili
ty p
rot
ect
ion
pol
icy
is i
mpo
rta
nt
for
natu
ral
aest
heti
cs a
nd
for
the
pro
tec
tio
n o
f h
uma
n
and
eco
sys
tem
hea
lth
sinc
e p
arti
cles
that
affe
ct v
isua
l ai
r qu
alit
y c
ont
rib
ute
to d
ry
dep
osi
tio
n
of
del
ete
rio
us c
omp
oun
ds
to l
akes
, fo
rest
s,
and
soil
s, a
nd
can
also
neg
ati
vel
y a
ffec
t h
uma
n
lung function.
Reg
ard
ing
furt
her
pro
gre
ss
in p
rot
ect
ion
of
this
air
qual
ity
res
ourc
e,
the
Boa
rd
not
ed
the
iss
uan
ce
of a
"Fin
al R
epo
rt
of t
he B
riti
sh C
olu
mbi
a V
isib
ilit
y T
ask
For
ce"
in N
ove
mbe
r
199
4,
aut
hor
ed
by
Pet
er
Rei
d o
f B
C.
Min
ist
ry o
f E
nvi
ron
men
t,
Lan
ds
and
Par
ks,
Coo
rdi
nat
or
of
the
Tas
k F
orc
e.
Thi
s g
rou
p w
as
for
med
in
199
3 t
o d
eve
lop
a s
tra
teg
y f
or
pro
tec
tin
g v
isu
al
air
qua
lit
y i
n t
he
pro
vin
ce.
Me
mb
er
s i
ncl
ude
d r
epr
ese
nta
tiv
es
of
BC
.
Env
iro
nme
nt
and
Par
ks,
Par
ks
Can
ada
, B
C.
Min
ist
ry
of
For
est
s,
Min
ist
ry
of
Tou
ris
m,
Env
iro
nme
nt
Can
ada
, a
nd
the
Greater Vancouver Regional District.
As
par
t o
f t
hei
r a
cti
vit
ies
the
Ta
sk
For
ce
me
mb
er
s p
rep
are
d a
n i
ssu
e p
ape
r,
hel
d a
n
int
ern
ati
ona
l w
ork
sho
p,
ach
iev
ed
rep
res
ent
ati
on
on
the
Int
era
gen
cy
Mon
ito
rin
g o
f P
rot
ect
ed
Vis
ual
Env
iro
nme
nts
(I
MP
RO
VE
) c
omm
itt
ee
(in
vol
ved
in
saf
egu
ard
ing
pro
tec
ted
are
a
vis
ibi
lit
y i
n t
he
US
.
and
Can
ada
);
and
hel
ped
pla
n f
or
the
BC
.
Env
iro
nme
nt’
s a
ddi
tio
n o
f t
he
199
3 R
EV
EA
L
stu
dy
(Re
gio
nal
Vis
ibi
lit
y E
xpe
rim
ent
al
As
se
ss
me
nt
in
the
Lo
we
r F
ras
er
Valley) to the Lower Fraser Valley Study.
In
the
ir
rep
ort
the
Ta
sk
For
ce
re
co
mm
en
ds
tha
t v
isi
bil
ity
pro
tec
tio
n b
e d
ecl
are
d a
goa
l
of
the
pro
vin
cia
l g
ove
rnm
ent
.
Act
ion
ite
ms
re
co
mm
en
de
d i
n t
he
Ta
sk
For
ce
Rep
ort
inc
lud
e:
- e
sta
bli
sh
a V
isi
bil
ity
Ma
na
ge
me
nt
Ste
eri
ng
Gr
ou
p,
- p
ro
mu
lg
at
e
th
e
BC
.
Vi
su
al
Ai
r
Qu
al
it
y
Go
al
,
— f
or
m
a w
or
ks
ho
p
on
ma
na
gi
ng
rel
ate
d n
atu
ral
an
d
an
th
ro
po
ge
ni
c e
mis
sio
ns,
- a
do
pt
th
e
IM
PR
OV
E1
pr
ot
oc
ol
fo
r a
ll
vis
ibi
lit
y
mo
ni
to
ri
ng
in
Br
it
is
h
Co
lu
mb
ia
,
 
1 T
he
IM
PR
OV
E
pro
toc
ol
inc
lud
es
thr
ee
typ
es
of
vis
ibi
lit
y m
on
it
or
in
g a
t a
sin
gle
sit
e:
1)
sce
ne
mo
ni
to
ri
ng
usi
ng
stil
l p
ho
to
gr
ap
hs
to
de
te
rm
in
e l
oss
of
vis
ual
ran
ge;
2)
opt
ica
l m
on
it
or
in
g
to
de
te
rm
in
e l
igh
t e
xti
nct
ion
an
d
sca
tte
rin
g;
an
d 3
) p
art
icl
e m
on
it
or
in
g u
sin
g
fil
ter
pa
ck
s
to
ide
nti
fy
the
siz
e,
ra
ng
e a
nd
ch
em
ic
al
co
mp
os
it
io
n
of
the
par
tic
le
re
sp
on
si
bl
e
for
vis
ibi
lit
y d
eg
ra
da
ti
on
.
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 -
ad
op
t
th
e
de
ci
vi
ew
2
as
th
e
st
an
da
rd
vi
su
al
in
de
x
fo
r
th
e
pr
ov
in
ce
,
an
d
- d
ev
el
op
a
mi
ni
st
er
ia
l
pu
bl
ic
in
fo
rm
at
io
n
pla
n.
Fu
rt
he
r
pr
og
re
ss
in
th
e
pr
ov
in
ce
to
wa
rd
vi
si
bi
li
ty
pr
ot
ec
ti
on
wi
ll
be
a
pa
rt
of
th
e
"W
or
ks
ho
p
on
Ai
r
Qu
al
it
y
Is
su
es
in
th
e
Pa
ci
ﬁc
Tr
an
sb
ou
nd
ar
y
Re
gi
on
",
to
be
co
nv
en
ed
by
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
an
d
th
e
IA
QA
B
in
No
ve
mb
er
19
95
in
Va
nc
ou
ve
r,
Br
it
is
h
Columbia.
Mr
.
Pe
te
r
Re
id
,
au
th
or
of
th
e
BC
.
Vi
si
bi
li
ty
Re
po
rt
,
wi
ll
pr
es
en
t
an
up
da
te
of
th
is
in
fo
rm
at
io
n,
al
on
g
wi
th
a
di
sc
us
si
on
of
th
e
im
pa
ct
s
of
pr
es
cr
ib
ed
ﬁr
e
on
vis
ibi
lit
y
in
th
e
tr
an
sb
ou
nd
ar
y
re
gi
on
.
Ms
.
Kr
is
ti
Ge
bh
ar
t,
US
.
Na
ti
on
al
Pa
rk
Se
rv
ic
e,
is
to
pr
es
en
t
ad
di
ti
on
al
in
fo
rm
at
io
n
on
th
e
sta
tus
of
vis
ibi
lit
y
in
th
e
Br
it
is
h C
ol
um
bi
a-
St
at
e
of
Wa
sh
in
gt
on
bo
rd
er
region at this workshop.
 
2 De
civ
iew
is a
visi
bili
ty i
ndex
dev
elo
ped
by
the
US.
Env
iro
nme
nta
l Pr
otec
tion
Age
ncy
whi
ch
reﬂe
cts
per
cei
ved
visu
al
cha
nge
s.
For
exa
mpl
e,
a o
ne
dec
ivi
ew
cha
nge
rep
res
ent
s a
cha
nge
in s
cen
ic
qua
lit
y t
hat
wou
ld
be
not
ice
d b
y m
ost
peo
ple
.
A d
eci
vie
w o
f ze
ro
equ
als
cle
ar
air,
whi
le
dec
ivi
ews
gre
ate
r t
han
zer
o d
epi
ct
pro
por
tio
nal
ly
increased visibility impairment.
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6.0 IAQAB PUBLIC MEETING
A ﬁrst public meeting was convened by the IAQAB with the assistance of the Ontario
Ministry of the Environment in Toronto on July 25, 1995. Approximately 55 persons
attended, exclusive of the members of the Board and Commission. Attendees included federal
and provincial government ofﬁcials, city ofﬁcials, members of the Remedial Action Plan
(RAP) and Public Advisory Committee teams, as well as the general public and environmental
activists.
A 15 minute overview of the Board’s role as well as some of its past and current
activities was presented prior to opening the meeting to questions and comments.
Approximately 18 individuals addressed the Board, some with one question or concern, others
raising a number of issues.
Although many of the issues raised were not within the scope of the Board’s mandate,
several were and a number are already on the Board’s agenda. ‘
Several of the questions dealt with the operations of the Board, including one
regarding the Board mandate and its inﬂuence on regulations/policies of governments and on
the reduction of pollution. The Board budget and limitations associated with it, particularly its
ability to fund independent studies, was queried and the Board and Commission were
encouraged to broaden participation by gender and ethnicity.
The Board was asked about its priorities, its assessment of the greatest risks to the
public, its involvement in any aspects of the North American Free Trade Agreement, and any
role it might have in the development of emission permits and allowances trading.
The Board was encouraged to advise governments of the need for attendance of
individuals and NGOs at workshops and meetings and the need for funds to support such
attendance. The Board was also asked about how jurisdictions intended to honour the
Boundary Waters Treaty in the St. Clair River RAP.
Several questions dealt with sources of air pollution, including one on the inﬂuence of
the air pathway on the pollution of water bodies. The Board’s effort on ﬁne particulate was
reviewed and the signiﬁcance of auto emissions and associated octane additive usage, and
justiﬁcations for auto inspection and maintenance programs were also queried. In considering
zero emission vehicles, a need to look at all aspects of the technology, including the source of
power and its generation, was identiﬁed. The effect of aircraft operations, particularly the
release of fuel from commercial aircraft over Lake Ontario, was also noted. It was
recommended that the Board consider the effect of air pollution on the 15% of the population
that is environmentally sensitive.
Hazardous waste incineration, incineration of sewage sludge and municipal solid waste
incineration and associated releases of chlorinated organics were also recommended to the
Board as areas needing further focus.
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7.0 RECENT DEVELOPMENTS ON THE ISSUE OF NITROGEN DEPOSITION
AND EFFECTS ON ECOSYSTEMS
In February 1995 the US. Environmental Protection Agency issued a draft report to
Congress titled: "Acid Deposition Standard Feasibility Study". This report was mandated by
the US. Clean Air Act Amendments (CAAA) of 1990, to determine the feasibility and
effec
tiven
ess o
f dev
elop
ing
depos
ition
stand
ards
that
woul
d pro
tect
sensi
tive
aquat
ic a
nd
terre
stria
l eco
syst
ems
from
acidi
c dep
ositi
on, i
nclud
ing
nitro
gen
and
sulfu
r co
mpou
nds.
The
autho
rs o
f the
repor
t use
d mo
dels
to es
timat
e the
effec
t of
the s
ulfur
and
nitr
ogen
oxid
e
emission reductions required by the CAAA on surface waters and forests in
North America.
One
of th
e sig
niﬁca
nt c
oncl
usio
ns o
f the
repor
t wa
s the
sign
iﬁca
nce
of ni
trog
en
com
pou
nds
in w
et a
nd d
ry d
epos
itio
n in
the
acid
iﬁca
tion
of b
oth
aqua
tic
and
terr
estr
ial
ecos
yste
ms.
How
eve
r, t
he c
urre
nt a
nd p
roje
cted
ecol
ogic
al c
onse
quen
ces
of i
ncre
asin
g
nit
rog
en
inp
uts
are
poo
rly
kno
wn
at t
his
time
. T
he
mod
els
use
d i
n th
is E
PA
stu
dy
wer
e n
ot
abl
e to
est
ima
te
the
tim
e r
equ
ire
d f
or a
sens
itiv
e e
cos
yst
em
to r
eac
h "
nit
rog
en
satu
rati
on".
The
foc
us
of t
he
EPA
’s
anal
ysis
is o
n t
he i
mpa
ct
of a
cid
dep
osi
tio
n o
n s
urf
ace
wat
ers
in t
he m
id-
App
ala
chi
ans
, t
he A
dir
ond
ack
s,
and
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sou
the
rn
Blu
e R
idg
e M
oun
tai
ns
in t
he
eas
ter
n U
S.
The
re
wer
e i
nsu
fﬁc
ien
t d
ata
on
wes
ter
n N
ort
h A
mer
ica
n e
cos
yst
ems
to m
ode
l
pos
sib
le
imp
act
s o
f i
ncr
eas
ed
nit
rog
en
inp
uts
the
re.
How
eve
r,
som
e r
ese
arc
her
s i
n t
he
Roc
ky
Mou
nta
ins
ass
ert
tha
t n
itr
oge
n s
atu
rat
ion
is a
lre
ady
occ
urr
ing
in
the
Fro
nt
Ran
ge
of
Col
ora
do.
Bec
aus
e o
f t
he
num
ber
of
sig
niﬁ
can
t c
onc
ern
s s
urr
oun
din
g t
his
rep
ort
, t
he
aut
hor
s w
ere
req
ues
ted
to
col
lec
t a
ddi
tio
nal
inf
orm
ati
on,
upd
ate
the
ir
ref
ere
nce
s t
o i
ncl
ude
rec
ent
jou
rna
l
pub
lic
ati
ons
, a
nd
the
n i
ssu
e a
ﬁna
l v
ers
ion
of
the
rep
ort
in
Oct
obe
r
199
5.
 
Bac
kgr
oun
d i
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n o
n t
he
iss
ue
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rog
en
dep
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tio
n a
nd
its
pos
sib
le
eff
ect
s o
n
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ura
l s
yst
ems
is
su
mm
ar
iz
ed
in
the
fol
low
ing
sec
tio
ns.
Nitrogen deposition issue:
Ini
tia
l r
ese
arc
h i
nto
aci
d p
rec
ipi
tat
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wa
s c
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yd
ro
ge
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d d
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s c
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.
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d
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d b
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,
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d
lo
w
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cap
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e w
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rs.
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ve
r,
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w
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tha
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her
e
are
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er
im
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t
ch
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sti
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nts
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pre
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tio
n t
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g
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o
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ge
ni
c
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ty:
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nit
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e a
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ni
um
.
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ti
on
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ce
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ri
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,
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tri
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d
fr
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h
wa
te
r
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os
ys
te
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ca
n
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ult
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(l)
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til
iza
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n o
r
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tr
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ca
ti
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,
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)
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ti
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s
an
d
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ke
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at
e
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de
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si
ti
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ca
n
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me
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om
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l
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d
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n-
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tr
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,
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ng
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l
ﬁr
ed
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g
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,
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l
fac
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s,
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d
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es
,
is
a
ma
jo
r
so
ur
ce
of
ni
tr
at
es
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th
e
at
mo
sp
he
re
.
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in
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si
ti
on
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ig
in
at
es
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em
is
si
on
s
of
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ni
a
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s
fr
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fee
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ts,
ag
ri
cu
lt
ur
al
ﬁe
ld
s,
we
tl
an
ds
,
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an
d f
ert
ili
zer
pro
duc
tio
n o
per
ati
ons
.
Th
e r
ole
of
am
mo
ni
um
in
aci
diﬁ
cat
ion
an
d n
itr
oge
n
sat
ura
tio
n o
f e
cos
yst
ems
has
bee
n l
arg
ely
ign
ore
d i
n d
isc
uss
ion
s o
f p
oll
uta
nt
imp
act
s i
n t
he
eas
ter
n U
.S.
How
eve
r,
in
wes
ter
n l
oca
tio
ns,
suc
h a
s t
he
Sie
rra
Nev
ada
and
the
Col
ora
do
Roc
kie
s,
nit
rat
e a
nd
am
mo
ni
um
in
we
t d
epo
sit
ion
are
pre
sen
t i
n e
qua
l a
mou
nts
. T
he
rea
cti
on
of
nit
ric
aci
d w
ith
am
mo
ni
a g
as
emi
tte
d f
rom
fee
dlo
ts
and
fer
til
ize
d ﬁ
eld
s r
esu
lts
in
am
mo
ni
um
nit
rat
e p
art
icl
es,
whi
ch
can
be
car
rie
d l
ong
dis
tan
ces
bef
ore
bei
ng
dep
osi
ted
in
rem
ote
wat
ers
hed
s.
Wh
en
thi
s b
uff
ere
d c
om
po
un
d r
eac
hes
soi
ls
an
d s
urf
ace
wat
ers
, t
he
am
mo
ni
um
is
pre
fer
ent
ial
ly
tak
en
up
by
bio
ta,
thu
s g
ene
rat
ing
aci
dit
y.
It
is p
oss
ibl
e f
or
am
mo
ni
um
nit
rat
e t
ran
sfo
rma
tio
n a
nd
tra
nsp
ort
to
del
ive
r n
itr
oge
n s
pec
ies
to
par
ks
and
wil
der
nes
s a
rea
s i
n s
om
e
reg
ion
s o
f t
he
cou
ntr
y,
suc
h a
s t
he
Sie
rra
Ne
va
da
an
d t
he
Fro
nt
Ra
ng
e
of
Col
ora
do,
dep
end
ing
on
the
pat
ter
n o
f l
oca
l a
mm
on
ia
emi
ssi
ons
rel
ati
ve
to
the
supply of nitric acid vapor.
Ecological effects of nitrogen deposition:
1) Forests, tundra, and freshwaters:
Dep
osi
tio
n o
f n
itr
oge
n c
omp
oun
ds
and
rel
ate
d e
ffe
cts
on
nat
ura
l e
cos
yst
ems
are
no
w
bee
n i
nve
sti
gat
ed
in a
num
ber
of p
rot
ect
ed
are
as t
hro
ugh
out
the
U.S
. N
itr
oge
n c
ycl
es
in
terr
estr
ial
and
aqu
ati
c s
yst
ems
are
com
ple
x a
nd
may
be
inﬂ
uen
ced
by
a n
umb
er
of
inte
ract
ing
natu
ral
and
ant
hro
pog
eni
c pr
oce
sse
s.
Als
o,
nit
rog
en
inp
uts
to s
yst
ems
may
be
ben
eﬁc
ial
to
some and harmful to others.
Evi
den
ce
for
"ni
tro
gen
satu
rati
on"
(or
a s
upp
ly
of n
itr
oge
n i
n e
xce
ss
of t
hat
whi
ch
can
be
use
d b
y b
iol
ogi
cal
sys
tem
s)
com
es
fro
m w
ork
in t
he n
ort
hea
ste
rn
U.S
. a
nd
is s
ugg
est
ed
by
rese
arch
cond
ucte
d at
seve
ral
tund
ra e
cosy
stem
sites
in t
he F
ront
Ran
ge
of C
olor
ado.
In
stre
ams
moni
tore
d in
the
nort
heas
tern
U.S.
and
in t
he M
id-
App
ala
chi
an
high
land
s, n
itra
te i
s
now
obse
rved
at h
igh
conc
entr
atio
ns d
urin
g bo
th s
torm
epis
odes
and
duri
ng b
ase
ﬂow
peri
ods,
ind
ica
tin
g th
at t
he
sup
ply
of
nit
rog
en h
as
exc
eed
ed
the
cap
aci
ty
of t
he
soil
s a
nd
veg
eta
tio
n to
abs
orb
it.
The
re
are
a n
umb
er
of e
xpl
ana
tio
ns
for
this
nit
rog
en
"le
aka
ge"
, i
ncl
udi
ng
the
matu
rati
on o
f fo
rest
s, e
ffec
ts o
f in
sect
infe
stat
ion,
and
exce
ss n
itro
gen
supp
ly i
n de
posi
tion
.
Rece
nt i
nves
tiga
tion
s in
She
nan
doa
h Na
tion
al P
ark,
Virg
inia
, ha
ve a
ttem
pted
to d
isti
ngui
sh t
he
effe
cts
of n
itro
gen
ﬂux
to u
plan
d sy
stem
s du
e to
depo
siti
on f
rom
that
asso
ciat
ed w
ith
nitr
ogen
cycl
e di
srup
tion
due
to a
n ou
tbre
ak o
f gy
psy
moth
. A
t th
ese
affe
cted
wate
rshe
ds t
he e
xpor
t
of n
itro
gen
via
stre
am w
ater
has
resu
lted
in i
ncre
ased
freq
uenc
y of
acid
ic e
piso
des,
with
resulting effects on native ﬁsh species.
Ther
e is
evid
ence
that
nitr
ogen
depos
ition
in ra
in, s
now,
and
dry
matt
erha
s ca
used
small
, chr
onic
losse
s of
ANC
(Aci
d Ne
utra
lizi
ng Ca
paci
ty)
in hi
gh-el
evati
on l
akes
in th
e
West
. T
he
EPA
’s
Wes
ter
n La
ke
Surv
ey d
etec
ted
meas
urab
le a
mou
nts
of n
itra
te i
n la
kes
foun
d in
nort
hwes
tern
Wyo
min
g a
nd t
he C
olor
ado
Rock
ies
(esp
ecia
lly
in F
ront
Ran
ge
loca
tion
s).
The
se c
once
ntra
tion
s in
dica
te t
hat
thes
e hi
gh e
leva
tion
wate
rshe
ds h
ave
littl
e
remaining capacity to absorb nitrogen in deposition.
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2) Estuaries and coastal waters
The Environmental Protection Agency’s May 1994 report on “Deposition of Air
Pollutants to the Great Waters" contains a discussion of the effects of atmospheric nitrogen
deposition on estuarine resources, especially the Chesapeake Bay, on the east coast of the
United States. Nitrogen inputs from the atmosphere fall directly to the surface of the Bay and
on its large watershed area, resulting in increasing concentrations of this "limiting nutrient" to
the Bay. Increasing nitrogen inputs to estuaries can result in eutrophication, a process that
accelerates the production of organic material. These blooms in algal populations and
submerged vegetation can lead to toxic responses in ﬁlter-feeding organisms, such as oysters
and mussels, and oxygen depletion and ﬁsh kills.
Another marine resource that can be affected by nitrogen inputs is near- coastal waters,
such
the B
altic
and
Nort
h Se
as in
Euro
pe,
and
the U
S a
nd C
anad
ian
Atlan
tic
coast
al re
gions
.
There is information now appearing in the scientiﬁc literature that points to atmospheric
nitrogen, both in the organic and inorganic form, as a stimulant to algal growth in these
envi
ronm
ents
. Th
is c
oasta
l eut
rophi
catio
n ca
n res
ult i
n ox
ygen
deple
tion
and
loss
of ﬁs
heri
es
and recreational resources in affected waters.
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8.0 OVERVIEW OF INTERNATIONAL ACTIVITIES
ON PERSISTENT ORGANIC POLLUTANTS
AND HEAVY METALS
International activity tomanage Persistent Organic Pollutants (POPS) is underway on several
geographic scales which could be summarized as follows:
- Canada/US. (Binational)
- implementation of Annex 15, Great Lakes Water Quality Agreement
- preparation of Canada/US. Binational Virtual Elimination Strategy
- North American (Continental)
- implementation of commitments in NAFTA Commission on Environmental
Cooperation (CES) Resolution on the Safe Management of Chemicals
- UN Economic Commission for Europe (ECE) (Intercontinental)
- commencement of negotiation of a POP Protocol under the ECE Convention on
Long—Range Transboundary Air Pollution (LRTAP)
- Global
- preparation of a global strategy under the United Nations Environmental
Program (UNEP)
- Global Programme of Action under UNCED Agenda 21 program on Land-
Based Sources of Marine Pollution (LBSMP)
- exploration of opportunities to manage POPS in developing countries in
followup to the Vancouver Experts meeting on POPS in June 1955 and under
the banner of the UN Commission on Sustainable Development (CSD)
The magnitude of this activity demonstrates the concern over these persistent organic
compounds both regionally and globally.
The status of activities in each of the above areas is summarized below.
Canada/US. Binational
(a) Implementation of Annex 15, Great Lakes Water Quality Agreement (GLWQA)
Annex 15 of the GLWQA is entitled "Airborne Toxic Substances". It contains
provisions relating to monitoring and scientiﬁc efforts to identify persistent toxic substances
(PTSS) of concern from an air pathways perspective. It also contains a commitment by both
nations to reduce and eliminate those PTSS contributing to deterioration of Great Lakes water
quality from sources anywhere in Canada or the continental United States, with a commitment
to consult with other nations on identiﬁed sources outside of Canada and the United States.
Action, reporting and accountability on this latter initiative could be improved. Eight years
after negotiation of Annex 15, there exists no good overview of progress on "reducing and
elimi
natin
g" P
TSS
of co
ncer
n. P
rogre
ss, o
r lac
k the
reof,
has
not b
een
brou
ght
to pu
blic
attention.
The
Binat
ional
Virtu
al El
imin
atio
n St
rateg
y des
crib
ed b
elow
is in
tend
ed to
accel
erate
actio
n on
the e
miss
ion
redu
ctio
n co
mmit
ment
s in
Anne
x 15
. Al
so,
the I
AQA
B ha
s ini
tiate
d a
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proj
ect
unde
r th
e IJ
C pr
opos
ed
1995
/97
Prio
riti
es t
o as
sess
prog
ress
on t
hese
com
mit
men
ts t
o
the Commission.
(b)
Prep
arat
ion
of B
inat
iona
l Vi
rtua
l El
imin
atio
n St
rate
gy f
or P
ersi
sten
t To
xic
Subs
tanc
es
Affecting the Great Lakes
At t
heir
meet
ing
in F
ebru
ary
1995
, Pr
esid
ent
Clin
ton
and
Pri
me M
inis
ter
Chre
tien
agre
ed t
hat
a st
rate
gy w
oul
d b
e de
velo
ped
by
Febr
uary
199
6 to
addr
ess
the
mos
t pe
rsis
tent
toxi
c su
bsta
nces
in t
he G
reat
Lak
es e
nvir
onme
nt.
A d
raft
stra
tegy
was
prep
ared
and
unde
rwen
t pu
blic
cons
ulta
tion
at a
wor
ksh
op
in W
inds
or,
Onta
rio
in A
ugu
st
1995
. A
seco
nd
draf
t is
expe
cted
by N
ove
mbe
r 1
995,
and
comp
leti
on o
f th
e st
rate
gy i
s an
tici
pate
d po
ssib
ly
prior to a Prime Minister/Presidential meeting in 1996.
As s
hown
in th
e fol
lowi
ng ta
ble (
Tabl
e 2),
the d
raft
strat
egy c
ontai
ns Le
vel
I and
Level 11 lists of PTSs targetted for reduction or elimination.
The
draf
t st
rate
gy a
lso
cont
ains
spec
iﬁc
quan
tiﬁe
d ta
rget
s fo
r re
duct
ion
in e
miss
ions
for s
ome
subs
tanc
es o
n the
Leve
l 1 l
ist.
Redu
ctio
ns w
ithi
n the
Grea
t La
kes
basin
are e
xpec
ted
to be
achi
eved
thro
ugh
the c
urren
t La
kewi
de M
anag
emen
t Pl
ans (
LaMP
s).
Sinc
e the
LaM
Ps
alrea
dy ex
ist o
r are
bein
g est
ablis
hed u
nder
anot
her m
echa
nism
, th
e foc
us o
f the
strat
egy i
s to
deal with sources of PTSs outside the basin in Canada or the continental United States.
North American Continental
On October 14, 1995, Environment Ministers/Administrators from Canada, United
States and Mexico, under the auspices of the NAFTA Commission on Environmental
Coop
erat
ion,
are e
xpec
ted
to si
gn a
Reso
luti
on o
n the
Safe
Mana
geme
nt o
f Ch
emic
als.
The
Resolution calls for the establishment of a trilateral Steering Committee to initiate action on
reduction of PTSs beginning with the following substances:
Pesticides Contaminants/varoducts Commercial Chemicals
hexachlorobenzene dioxins PCBs
toxaphene furans
chlordane certain heavy metals
aldrin
dieldrin
DDT
mirex
endrin
heptachlor
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TABLE 2: Level I and Level 11 Lists: Binational Virtual Elimination Strategy for Persistent
Toxics Affecting the Great Lakes
 
PESTICIDES CONTAMINANTS/ COMMERCIAL
BYPRODUCTS CHEMICALS
LEVEL I
hexachlorobenzene benzo(a)pyrene (B(a)P) PCBs
toxaphene 2,3,7,8-tetrachlorodibenzo- alkyl-lead
furan
chlordane 2,3,7,8-tetrachlorodibenzo—
p-dioxin
aldrin/dieldrin mercury
DDT (+DDD+DDE) octachlorostyrene
LEVEL II
endrin cadmium pentachlorophenol
heptachlor PAHs as a group, including: pentachlorobenzene
(+hexachlor0cyclohexane) - benz(a)anthracene 1,4-dichlorobenzene
hexachlorocyclohexane - benzo(g,h,i)perylene 3,3’-dichlorobenzidine
(including alpha, beta, - perylene 4,4’methylenebis
delta, gamma, lindane) - phenanthrene (2-chloraniline)
tributyl tin hexachlorobutadine tetrachlorobenzene
methoxychlor
(+hexachloro -1,3-
butadiene)
(l,2,3,4 & 1,2,3,5)
anthracene
dinitropyrene
 
4-bromophenyl phenyl ether
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den
tiﬁ
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the
Ma
y
199
5 U
NE
P
Gov
ern
ing
Cou
nci
l D
eci
sio
n o
n
pre
par
ati
on
of
a g
lob
al
str
ate
gy
for
man
agi
ng
PO
PS
(de
scr
ibe
d l
ate
r i
n t
his
sec
tio
n)
plu
s t
he
thr
ee
hea
vy
met
als
tar
get
ted
for
act
ion
in
a p
oss
ibl
e U
N
EC
E p
rot
oco
l (
als
o d
esc
rib
ed
lat
er
in
this section).
UN
Eco
nom
ic
Com
mis
sio
n f
or E
uro
pe
(EC
E)
Int
erc
ont
ine
nta
l
At
its
mee
tin
g o
f A
ugu
st
28-
31,
199
5,
the
Wor
kin
g G
rou
p o
n S
tra
teg
ies
, t
he
neg
oti
ati
ng
bod
y f
or
the
LR
TA
P
Con
ven
tio
n,
rec
omm
end
ed
to
the
Exe
cut
ive
Bo
dy
for
the
Con
ven
tio
n t
hat
neg
oti
ati
ons
beg
in
in
par
all
el
in
ear
ly
199
6 o
n b
oth
PO
P
and
hea
vy
met
als
prot
ocol
s.
The
Exe
cut
ive
Bod
y m
eet
s N
ove
mbe
r 2
8 —
Dec
emb
er
1, 1
995
in G
ene
va
to
con
sid
er
thi
s r
eco
mme
nda
tio
n.
On
the
ass
ump
tio
n t
hat
the
Exe
cut
ive
Bo
dy
wil
l e
ndo
rse
the
rec
omm
end
ati
on,
Can
ada
and
Ger
man
y,
wh
o c
o—c
hai
red
Pre
pra
tor
y W
ork
ing
Gro
ups
on
PO
Ps
and
HM
s r
esp
ect
ive
ly
dur
ing
the
pas
t ye
ar,
hav
e s
che
dul
ed
a pl
ann
ing
mee
tin
g i
n B
erl
in o
n
Dec
emb
er
4-5,
199
5 i
mme
dia
tel
y f
oll
owi
ng
the
Exe
cut
ive
Bod
y m
eet
ing
. T
he
ﬁrst
for
mal
neg
oti
ati
ng
ses
sio
n o
n b
oth
pro
toc
ols
wou
ld
tak
e p
lac
e in
Gen
eva
on
Feb
rua
ry
13—
19,
199
6.
The
Pre
par
ato
ry
Wor
kin
g G
rou
p p
rep
are
d th
e f
oll
owi
ng
pre
lim
ina
ry
list
of P
OPs
for
cons
ider
atio
n by
the
Part
ies
in c
omm
enc
ing
nego
tiat
ion
of a
POP
Prot
ocol
.
Table 3: UN Commission for Europe Preliminary PCPs List
PES
TIC
IDE
S
CON
TAM
INA
NTS
/
CO
MM
ER
CI
AL
BYPRODUCTS CHEMICALS
hexa
chlo
robe
nzen
e
PAH
s
PCB
s
toxa
phen
e
diox
ins
hex
abr
omo
bip
hen
yl
chlo
rdan
e
fura
ns
pent
achl
orop
heno
l
aldr
in
[sho
rt c
hain
(clO
-c13
)
chlorinated parafﬁns]
DDT
mirex
dieldrin
endrin
[lindane]
    
Square bracketted substances are those for which risk assessment work is still in
progress. Existence of an internationally acceptable risk assessment is proposed as a
prerequisite for selecting substances for inclusion in the protocol.
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The Preparatory Working Group on HMS concluded that an HM Protocol should focus
initially on three heavy metals, mercury, cadmium and lead, with provision to add others in
the future.
Global
(a) Global Strategy for POPS under United Nationals Environmental Program (UNEP)
In May 1995, the UNEP Governing Council adopted a Decision to have a global
strategy for managing POPS prepared in time for its next meeting in early 1997. It identiﬁed
the Intergovernmental Forum on Chemical Safety (IFCS) as the international body to prepare
the global strategy. As background for the Global strategy, the IFCS together with the World
Health Organization (WHO), has completed a contract on the development of proﬁles for the
following POPS:
Table 4: UN. Environmental Program (UNEP) POPS List
PESTICIDES CONTAMINANTS/
BYPRODUCTS
COMMERCIAL
CHEMICALS
hexachlorobenzene dioxins PCBS
toxaphene furans
chlordane
aldrin
dieldrin
DDT
mirex
endrin
    
heptachlor
This work will be presented to the Washington Conference on Land-Based Sources of
Marine Pollution (see description below).
AS a next step towards a global Strategy, Canada has been asked to prepare a theme
paper for presentation to the IFCS at its meeting in Canberra, Australia in March 1996.
(b) Global Programmes of Action for POPS and HMS under Agenda 21 Programme on
Land-Based Sources of Marine Pollution (LBSMP)
At the Washington Conference on LBSMP scheduled for October 23 - November 3,
1995, nations are expected to adopt Global Programmes of Action on POPS and HMS. The
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pro
pos
ed
Glo
bal
Pro
gra
mme
of A
cti
on
on
POP
S r
eco
gni
zes
the
UNE
P/I
FCS
glo
bal
stra
tegy
on
POP
s d
esc
rib
ed
abo
ve
as t
he c
ore
pro
gra
m f
or
man
agi
ng
POP
S g
loba
lly.
How
eve
r,
it a
lso
con
tai
ns
oth
er
pro
vis
ion
s s
uch
as a
com
mit
men
t t
o d
eve
lop
men
t o
f na
tion
al
pla
ns
for
man
agi
ng
POP
S a
nd
the
est
abl
ish
men
t o
f a
POP
Inf
orm
ati
on
Cle
ari
ng
Hou
se.
The
pro
pos
ed
Glo
bal
Pro
gra
mme
of A
cti
on
on
HM
S d
oes
not
con
tai
n a
glo
bal
stra
tegy
per
se b
ut
doe
s
contain commitments to national plans and a Clearing House.
(c)
Fol
low
up
to t
he J
une
199
5 V
anc
ouv
er
Exp
ert
s M
eet
ing
on
POP
S u
nde
r U
N C
SD
The
purp
ose
of t
he V
anc
ouv
er
expe
rts
meet
ing
was
to e
xam
ine
conc
erns
and
man
age
men
t o
ppo
rtu
nit
ies
for
POP
S i
n t
he d
eve
lop
ing
wor
ld.
Dis
cus
sio
ns
are
und
erw
ay
wit
h
the
Rep
ubl
ic
of t
he P
hili
ppin
es,
whi
ch
co-
hos
ted
the
Van
cou
ver
mee
tin
g w
ith
Can
ada
, o
n a
pos
sib
le
sec
ond
mee
tin
g i
n th
e P
hil
ipp
ine
s in
the
Spr
ing
of
199
6.
Inf
orm
ati
on
and
pro
pos
als
fro
m t
hes
e m
eet
ing
s w
ill
be
hel
pful
to t
he I
FCS
in p
rep
ari
ng
the
glo
bal
stra
tegy
on
POP
S f
or
UNE
P.
The
UN
CS
D w
ill
exp
ect
a re
por
t at
its
Spr
ing
199
6 m
eet
ing
on
pro
gre
ss
tow
ard
s
global action on POPS.
Fig
ure
4 a
tte
mpt
s to
sum
mar
ize
the
inte
rnat
iona
l ac
tivi
ties
on
POP
s a
t th
e co
ntin
enta
l,
inte
rcon
tine
ntal
and
glo
bal
scal
es.
The
PO
P l
ists
bei
ng
con
sid
ere
d u
nde
r v
ari
ous
inte
rnat
iona
l
acti
viti
es S
how
con
sid
era
ble
com
mon
ali
ty.
It i
s ex
tre
mel
y i
mpo
rta
nt
that
the
lin
kag
es
bet
wee
n
thes
e ac
tivi
ties
be r
ecog
nize
d an
d th
at a
cons
iste
nt a
ppro
ach
be m
aint
aine
d to
ensu
re t
hat
nati
ons
are
not
mak
ing
diff
eren
t ki
nds
of c
omm
itm
ent
s in
diff
eren
t in
tern
atio
nal
agre
emen
ts.
Com
mit
men
ts t
hat
evol
ve i
n th
e U
N E
CE
prot
ocol
s ma
y le
ad t
he w
ay
in t
his
rega
rd.
The
curr
ent
wor
k o
f th
e I
AQA
B i
n as
sess
ing
sour
ces
and
pat
hwa
ys o
f pe
rsis
tent
toxi
c su
bsta
nces
to t
he G
reat
Lak
es
and
in e
valu
atin
g pr
ogre
ss i
n re
duci
ng P
TS
emis
sion
s, i
f un
dert
aken
, wi
ll
be o
bser
ved
clos
ely
by b
oth
Can
ada
and
the
Unit
ed S
tate
s as
they
nego
tiat
e po
siti
ons
in
various international fora.
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9.0 UPDATE ON THE GULF OF MAINE
At the June meeting of the New England Governors and the Eastern Canadian
Premiers two resolutions were passed to highlight the importance of the Gulf of Maine
ecosystem, and actions necessary to preserve and sustain this unique marine environment.
The concern for pollution threats to the Gulf are shared by many. The International
Air Quality Advisory Board (IAQAB) of the International Joint Commission (IJC) has
completed work and released the results of a study analyzing the degree to which atmosphere
pollutants contaminate the Gulf of Maine. This report culminates a year long effort of
Canadian and US. scientists to construct a "mass balance" model of all the various pathways
for pollution into and out of the Gulf of Maine (see Figure 5).
This comprehensive approach to tracking the origin and fate of contaminants identifies
the relative importance of each potential pathway for pollution. The IAQAB report considered
thirteen persistence toxic substances, including of Metals, Industrial Organics and Pesticides,
and is based upon the best available data in the region.
Schematic representation of the Mass Balance Model.
Provisional Mass Balance
for
Cadmium in The Gulf Of Maine
(Values in Kilograms per year)
Wet Dry Net Gas
Deposition DCPOSition Exchange
(9490) (43,600) (Nil)
1 l l
 
Tributaries
(2130) ——*
Water Transport
Water Transport
" Gulf of Maine "
(302,500)
(305,200) —*
Direct Discharges
(5,360) —’
  
Sediments
Retention By Bottom Sediments
(46,100)
Total input = 365,240 Kilograms per year
Total Output = 348,600 Kilograms per year
  
Figure 5: Cadmium Mass Balance Model — Gulf of Maine
The scientists found that;
* Only sufﬁcient information exists todo a complete analysis for the pollutant cadmium;
for this pollutant, 14% of the total input to the Gulf of Maine is estimated to be
deposited from contaminants in the atmosphere;
*
For
lead,
sufﬁc
ient
info
rmat
ion i
s ava
ilabl
e to
esti
mate
d tha
t rou
ghly
one
quart
er of
the
lead
inpu
t to
the
Gul
f of
Mai
ne
is f
rom
depo
siti
on o
f ai
rbor
ne c
onta
mina
nts;
*
Ther
e is
not
eno
ugh
info
rmat
ion
avai
labl
e to
do a
comp
lete
anal
ysis
for
the
othe
r
contaminants of concern (see Table 5).
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Table 5: Summary of Concentration Data Gaps for the Gulf of Maine Mass Balance
Pollutant
p,p'- a- g-
Parameter As Cd Pb Hg BaP HCB Mirex PCBs DDT Dieldrin HCH HCH Toxaphene
Lepreau Rive, Yes Yes Yes Yes N0 N0 NO N0 N0 N0 N0 NE“ NO 4
Magaguadavic River Yes Yes Yes Yes N0 N0 NO NO N0 N0 N0 N0 N0
Peticodiac Rive, Yes Yes Yes Yes N0 N0 N0 N0 N0 N0 N0 N0 NO " A
St, John Rive.-
Yes Yes Yes Yes N0
N0 N0 N0 N0
N0 NO NO
NO
Kennebecasismver
Yes Yes Yes Yes— so
N0 N0 N0 N0
N0 N0 N0
N0
St. Cro
ix Riv
er
Yes
Yes Y
es Ye
s N0
N0
N0
N0
N6
N0
N0
N0
N0
Digedeguash Rim
Yes Yes Yes—"Yes N0
N0 N0 N0 N0
N0 N0 N0
N0
New River
Yes Yes Yes Yes N0
N0 N0 N0 N0
N0 N0 N0
N6
Annapol
is River
Yes Ye
s" Yes
Yes N0
N0 N
0 N0
N0 N
O N
O NO
NO
penobscoe River
Yes Yes Yes Yes N0
N0 NO NO NO
NO NO N0
N0
Kennebec River
Yes Yes Yes Yes N0
N0 N0 N0 N0
NO NO NO
NO
Androscoggin River
Yes Yes Yes Yes NO
NO N0 NO NO
NO N0 N0
N0
presumpscot mm
Yes Yes Yes Yes N0
N0 N0 N0 N0
N0 N0 N0
N0
Saco River
Yes Yes Yes Yes NO
NO N0 N0 N0
N0 NO N0
N0
CharlesAltlver
Yes Yes Yes Yes NO
N0 N0 N0 N0
N0 N0 N0
N0
NE Chenee
unnow
Yes Yes Y
es-Yes NO
NO {so
NO N0
NO NO
N0 N0
Scotia Shelf Inflow
Yes Yes Yes Yes N0
N0 N0 N0 N0
N0 N0 N0
N0
Rainfall
Yes Yes Yes Yes Yes
Yes Yes Yes Yes
Yes Yes Yes
N0
Fog Yes Yes Yes N0 N0 N0 N0 N0 N0 N0 N0 NO NO
Air (Vapour & Particul
ates) Yes Yes Yes Y
es Yes Yes Yes
Yes Yes Yes Ye
s Yes Yes
settled sediment
N0 Yes Yes N0 N0
Yes N0 Yes N0
N0 N0 N0
N0
Surficial Sediment
Yes Yes Yes Yes N0
Yes NO NO N0
N0 N0 N0
N0
Dissolved in Water
Yes Yes N0 N0 N0
N0 N0 N0 N0
N0 Yes Yes
N0
Outflow
Water
N0 Ye
s No
NO No
N0 N
0 N0
N0 N
0 N
0 N0
N0
Point Source Discharge
Yes Yes Yes Yes N0
NO NO N0 N0
N0 N0 N0
N0
IIIIIIIIIIIIIIIIII!
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CLIPPING SERVICE
Canadian Overview - Selected Issues
1. Canadian Stratospheric Ozone Layer Protection Programs
In the past year, several actions and initiatives were taken by the Canadian government
to protect stratospheric ozone through control of ozone-deleting substances. These include:
- Amendments to the federal Ozone-Depleting Substances Regulations which
require a freeze on methyl bromide consumption and a 25 percent reduction by
1998 were published on December 14, 1994.
— The Environment Canada Code of Practice for recovery, recycling and
reclamation of CFCs is being revised to cover hydrochlorofluorocarbons
(HCFCs) and hydroﬂuorocarbons (HFCs) and reﬂect new practices in the
industry.
- Proposed changes to the Ozone-Depleting Substances Regulations to incorporate
HCFC consumption controls were published on September 2, 1995.
— A draft Code of Practice for halon management was made public by
Environment Canada in May 1995.
— Nine provinces have regulations that make recovery and recycling of ozone-
depleting substances mandatory and prohibit deliberate venting of these
substances. The tenth province and the Yukon Territory issued draft
regulations in 1995.
2. The Report of the 1994 Eastern Canada Acid Rain Control Program
The report evaluates the progress made by the seven easternmost provinces to meet the
1994 targets in the Eastern Canada Acid Rain Control Program to cap sulphur dioxide(SOZ)
emissions. All the provinces successfully met their individual SO2 targets in 1994.
Collectively they emitted 1,698 kilotonnes of $02, which was below the 2,300 kilotonnes cap,
and a 56% reduction from 1980 levels. Smelters accounted for 50 percent of SO2 emissions
in eastern Canada in 1994, and fossil fuelled-power plants accounted for 20 percent.
3. Acid Rain; Results from the Quebec Lake Survey
Results from the survey of 58 headwater lakes showed that, although there was a
decr
ease
in la
kewa
ter
sulph
ate c
oncen
trati
ons i
n 19
93, t
here
was
an in
creas
e in
the n
umbe
r of
lake
s th
at w
ere
cons
ider
ed t
o be
acid
ic a
s co
mpa
red
to 1
992.
The
se l
akes
are
situ
ated
main
ly
to th
e eas
t of
Mont
real
. F
rom
1985
to 1
993,
24 p
erce
nt o
f the
lakes
unde
r st
udy s
howe
d
incr
ease
s in
alka
lini
ty a
nd/o
r p
H w
hile
the
sam
e pe
rcen
tage
of l
akes
still
sho
w si
gns
of
-39-
  
acid
iﬁca
tion
(mai
nly
east
of M
ontr
eal)
. T
he r
emai
nder
of t
he l
akes
are
stab
le i
n te
rms
of
acidity.
4. Release of the federal Toxic Substances Management Policy
A n
ew
fede
ral
poli
cy t
o ma
nag
e to
xic
subs
tanc
es w
as
rele
ased
in J
une
1995
. T
he
pol
icy
has
two
mai
n o
bjec
tive
s:
to v
irtu
ally
eli
min
ate
fro
m t
he e
nvi
ron
men
t t
oxic
sub
sta
nce
s
whi
ch
are
pred
omin
antl
y th
e re
sult
of h
uma
n ac
tivi
ty a
nd w
hic
h ar
e pe
rsis
tent
and
bioa
ccum
ulat
ive
(Tra
ck
1 su
bsta
nces
); a
nd t
o pr
even
t or
min
imi
ze t
he r
elea
se i
nto
the
envi
ronm
ent
of o
ther
toxi
c su
bsta
nces
and
subs
tanc
es o
f co
ncer
n th
roug
h li
fe-c
ycle
management strategies (Track 2 substances).
A s
ubst
ance
will
be c
onsi
dere
d to
xic
if it
eith
er c
onfo
rms,
or i
s eq
uiva
lent
to,
the
deﬁ
nit
ion
of
"tox
ic"
fou
nd
in S
ect
ion
11
of t
he C
ana
dia
n E
nvi
ron
men
tal
Pro
tec
tio
n Ac
t.
Deta
ils
abou
t pe
rsis
tenc
e an
d bi
oacc
umul
atio
n cr
iteri
a, t
heir
nume
ric
valu
es,
how
they
wer
e
esta
blis
hed
and
how
they
will
be a
ppli
ed a
re c
onta
ined
in a
doc
ume
nt
title
d To
xic
Subs
tanc
es
Man
age
men
t Po
licy
: P
ersi
sten
ce a
nd B
ioac
cumu
lati
on
Crit
eria
. A
subs
tanc
e wi
ll b
e
cons
ider
ed f
or s
yste
mati
c as
sess
ment
if fe
dera
l, p
rovi
ncia
l or
inte
rnat
iona
l pr
ogra
ms,
or
mem
ber
s of
the
Can
adi
an p
ubli
c, h
ave
iden
tiﬁe
d it
as p
oten
tial
ly h
armf
ul t
o th
e en
viro
nmen
t
or human health.
The
poli
cy w
ill
serv
e as
the
basi
s fo
r th
e fe
dera
l go
vern
ment
’s p
osit
ion
on
toxi
c
subs
tanc
es m
ana
gem
ent
in d
iscu
ssio
ns w
ith
the
prov
ince
s an
d th
e wo
rld
com
mun
ity
.
5. Releases of Pollution Prevention - A Federal Strategy for Action
The
strat
egy f
ocus
es o
n 5
goals
: in
stitu
tiona
lizin
g pol
lutio
n pre
vent
ion
acros
s all
feder
al go
vern
ment
activ
ities
; fos
terin
g a n
ation
al po
lluti
on pr
even
tion
effor
t; ac
hiev
ing
a
clim
ate
in w
hic
h po
llut
ion
prev
enti
on b
eco
mes
a ma
jor
cons
ider
atio
n in
priv
ate
sect
or
activ
ities
; pro
vidi
ng ac
cess
to th
e inf
orma
tion
and
tools
nece
ssar
y to
impl
emen
t po
lluti
on
prev
enti
on pr
actic
es; a
nd p
artic
ipati
ng in
inter
natio
nal p
ollut
ion p
reve
ntio
n ini
tiati
ves.
The strategy recognizes that shared responsibilities and actions and a common vision
of po
lluti
on pr
even
tion
are c
rucia
l to
its s
ucces
s. B
road
actio
ns ar
e ide
ntiﬁ
ed wi
thin
the
federal government, and with other orders of government, the private sector, individual
Canadians, and the international community.
6. Canada’s First Ecowatch Centre Opens
The dome that housed the American Pavilion at Expo ’67 in Montreal opened in June
as th
e ne
w Bi
osph
ere,
head
quar
ters
of a
n ext
ensiv
e Ec
owat
ch N
etwo
rk.
The
Bios
pher
e ha
s
been
estab
lishe
d joi
ntly
by E
nvir
onme
nt C
anad
a an
d the
City
of Mo
ntre
al a
s a t
ool t
o
safeguard the Saint Lawrence River, the Great Lakes, and water quality in general. As
Canada’s ﬁrst Ecowatch Centre, its purpose is to encourage the exchange and dissemination of
information about water and the St. Lawrence - Great Lake ecosystem. The Network extends
across the St. Lawrence - Great Lakes territory on both sides of the border.
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7. Release of the ﬁrst National Pollutants Release Inventory
The ﬁrst National Pollutant Release Inventory (NPRI) summary report has been
published by Environment Canada. Similar to the US. Toxics Release Inventory (TRI) the
NPRI covers on—site releases to air, water and land as well as waste transfers off-site in 1993.
It is to be used to identify priorities for government regulatory and other initiatives, to
encourage voluntary measures to reduce releases and to facilitate tracking. The NPRI is seen
as a key step towards increasing public awareness of the nature and quantity of releases as
well as industries’ awareness of their practices. Last year’s inventory will be completed
toward the end of 1995.
8. Report of the ﬁrst Accelerated Reduction/Elimination of Toxics (ARET) Program
Since the ARET challenge was issued in the spring of 1994, more than 200 companies
and governments have responded to the voluntary initiative. The responses of 138 ﬁrms and
seven government departments are the subject of the ﬁrst summary report of the ARET
program, released in March by the ARET stakeholder committee.
ARET seeks the virtual elimination of emissions of 14 persistent, bioaccumulative and
toxic substances and substance groups over the long term, with a 90% reduction goal by the
year 2000. For 87 less hazardous substances, it seeks emissions reductions to levels
insufﬁcient to cause harm, with a short-term reduction goal of 50% by the year 2000.
The summary reports that participants have reduced ARET emissions by 10,300 tonnes
since
1988
and
are c
ommi
tted
to re
ducti
ons
of an
othe
r 8,
500 t
onne
s by
the y
ear
2000
. Th
is
repre
sents
an o
veral
l em
issi
ons
redu
ctio
n of
67%
-72
% fo
r A—l
high
prior
ity l
ist s
ubsta
nces
and 67% for the others.
9. Environment Minister Acts on Two Toxic Substances
In J
uly
the
Mini
ster
of t
he E
nvi
ron
men
t an
nou
nce
d he
r in
tent
ion
to b
an t
he u
se o
f le
ad
shot
for h
unti
ng m
igra
tory
birds
and
to ac
celer
ate a
ction
on r
egula
tions
to li
mit b
enze
ne
releases into the environment.
Ban
nin
g le
ad s
hot
used
for
hunt
ing
migr
ator
y bi
rds
will
be p
hase
d in
, st
arti
ng w
ith
nat
ion
al
wild
life
are
as
in
199
6 a
nd
the
n a
cro
ss
Can
ada
in
199
7.
The
ban
is b
ack
ed
by
a
com
pre
hen
siv
e s
cie
nti
ﬁc
stu
dy
that
sho
ws
that
wat
erf
owl
are
bei
ng
poi
son
ed
by
ing
est
ing
lead
shot
. T
he
ban
will
be
est
abl
ish
ed
und
er
the
Mig
rat
ory
Bir
ds
Con
ven
tio
n Ac
t.
The
Min
ist
er
als
o c
all
ed
for
acc
ele
rat
ed
act
ion
on
reg
ula
tin
g b
enz
ene
whi
ch
wil
l g
ive
Can
ada
the
bes
t n
ati
ona
l fu
el s
tan
dar
ds
in t
he w
orl
d f
or t
his
sub
sta
nce
. B
enz
ene
, a
kno
wn
car
cin
oge
n,
was
fou
nd
tox
ic
und
er
the
Can
adi
an
Env
iro
nme
nta
l P
rot
ect
ion
Act
(CE
PA)
.
The
pro
pos
ed
reg
ula
tio
ns
wou
ld
lim
it
ben
zen
e i
n g
aso
lin
e t
o a
ma
xi
mu
m o
f o
ne
per
cen
t b
y
vol
ume
.
The
reg
ula
tio
ns
wou
ld
als
o l
imi
t a
ny
inc
rea
se
in
the
amo
unt
of
aro
mat
ics
in
gas
oli
ne,
ano
the
r s
ign
iﬁc
ant
sou
rce
of
ben
zen
e.
Emi
ssi
ons
of
ben
zen
e f
ro
m n
atu
ral
gas
deh
ydr
ato
rs,
ano
the
r i
mpo
rta
nt
sou
rce
, w
ill
als
o b
e c
ont
rol
led
.
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(The
foll
owin
g pr
ovin
cial
desc
ript
ions
are
exce
rpts
fro
m "E
nvir
onme
ntal
Man
age
r")
10. New Regulations in Nova Scotia
The
Nov
a Sc
otia
gov
ern
men
t re
cent
ly p
asse
d a
num
ber
of r
egul
atio
ns u
nder
the
Nov
a
Scot
ia E
nvi
ron
men
t Ac
t th
at i
nclu
ded
regu
lati
ons
gove
rnin
g ac
tivi
ties
desi
gnat
ion,
air
qual
ity,
appr
oval
s pr
oced
ures
, as
best
os w
aste
man
age
men
t, d
ange
rous
goo
ds m
ana
gem
ent
, em
erg
enc
y
spill
s, e
nvir
onme
ntal
asse
ssme
nts,
ozo
ne l
ayer
prot
ecti
on,
PCB
man
age
men
t,
pest
icid
es,
petr
oleu
m st
orag
e, s
ulﬁd
e be
arin
g ma
teri
al d
ispo
sal,
used
oil,
wate
r an
d wa
stew
ater
facil
ities
,
and well construction.
11. Debate Rages Over Alberta’s Special Places 2000
Albe
rta r
ecent
ly re
lease
d an
othe
r ver
sion
of th
e ’N
atura
l He
rita
ge P
olic
y - S
pecia
l
Plac
es 20
00’,
incl
udin
g a l
ong-
awai
ted
proc
ess t
o ide
ntify
and
pres
erve
speci
al pa
rts o
f
Alberta’s natural landscape.
The
Spec
ial
Plac
es 2
000
proj
ect
has
been
in d
eve
lop
men
t fo
r th
ree
year
s.
A 1
993
repo
rt,
base
d on
wide
spre
ad p
ubli
c di
scus
sion
, pr
opos
ed t
hat
an e
xten
sive
net
wor
k of
wild
erne
ss a
nd n
atur
al a
reas
in A
lber
ta b
e de
sign
ated
as s
peci
al p
lace
s to
be p
rote
cted
fro
m
com
mer
cia
l de
velo
pmen
t.
No
acti
on w
as
take
n on
the
repo
rt f
or o
ver
a ye
ar.
The
matt
er c
ame
to a
head
in la
te 19
94 w
hen
Amo
co C
anad
a Pe
trol
eum
Comp
any
appli
ed fo
r per
smis
sion
to dr
ill i
n the
ecolo
gical
ly se
nsiti
ve W
hale
back
regi
on o
f so
uthw
este
rn
Alber
ta.
The
Ener
gy R
esou
rces
Cons
erva
tion
Boar
d re
jecte
d the
appli
catio
n bec
ause
of th
e
pend
ing
prov
inci
al p
olic
y, w
hic
h mi
ght
desi
gnat
e th
is a
rea
as a
spec
ial
plac
e.
Envi
ronm
enta
l gr
oups
have
shar
ply
crit
iciz
ed t
he 1
995
vers
ion
of t
he N
atur
al H
erit
age
Poli
cy.
In t
his
vers
ion,
a "s
peci
al p
lace
" ca
n be
nom
ina
ted
by a
ny A
lber
tan,
but
the
Envi
ronm
enta
l Pr
otec
tion
Mini
ster
and
Cabi
net
have
the
pow
er
to s
top
the
desi
gnat
ion
proc
ess
or a
men
d it.
The
y ac
cuse
the
gov
ern
men
t of
seek
ing
publ
ic i
nput
on t
he i
nitia
l po
licy
, bu
t
only listening to industry for the implementation.
U.S. Overview - Selected Issues
1. Emissions of Air Toxics Reduced
EPA
mad
e pu
blic
its t
oxic
rele
ase
inve
ntor
y fo
r 19
93,
sho
win
g ai
r em
issi
ons
of t
he
cont
amin
ants
trac
ked
unde
r its
Toxi
cs R
educ
tion
Inve
ntor
y ha
d dr
oppe
d 11
% to
1.7 b
illio
n
poun
ds s
ince
the p
revi
ous
year.
The
drop
is at
tribu
ted m
ostl
y to
cuts
in a
mmon
ia a
nd v
ario
us
solve
nts,
incl
uding
those
invo
lved
in st
ratos
pheri
c oz
one
deple
tion.
The
1993
total
sugge
sts
greater than one third reduction since 1988.
2. Dioxin Update
In ad
ditio
n to
the e
stima
tes
of di
oxin
emit
ted
from
Nort
h Am
eric
an s
ourc
es a
nd
depo
site
d in
the G
reat
Lake
s, p
repa
red
by B
arry
Com
mon
er a
nd M
ark
Cohe
n of
Quee
ns
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 College, City University of New York and ﬁrst tabled at the IJC Science Advisory Board
Workshop "A Workshop on the Transition to Virtual Elimination: Dioxins and Furans as a
Case Study" held in Ann Arbor, MI in March 1995, a separate study published by Andrew
Meharg and Daniel Osborn in the journal Nature suggests that discrepancies in environmental
budgets of dioxin-like compounds may be explained by emissions from accidents involving
chlorinated organic chemicals. This source may have important implications for emission
inventorles.
 
3. Sulfur Oxides
EPA proposed no revisions to the current 24-hour and annual primary National
Ambient Air Quality Standard for sulfur dioxide under the Clean Air Act, but also solicited
comment on the need to adopt alternative regulatory measures to address short-term peak
exposures to $03. EPA is concerned that a segment of the asthmatic population may be at
increased health risk while exercising. A ﬁnal rule will become effective in the Spring of
1996.
4. NSPS for Nitrogen Oxide Emissions from Electric Utility Steam Generating Units
EPA will propose to revise existing new source performance standards (NSPS) for
nitrogen oxide emissions from fossil-fuel ﬁred steam generating units, including electric utility
units, to reflect improvements in methods for the reduction of NOx emissions. The ﬁnal rule
becomes effective in December, 1996.
5. Nitrogen Dioxide
EPA announced the availability of an external review draft of a revised air quality
criteria document of nitrogen oxides prepared by the Environmental Criteria and Assessment
Ofﬁce (ECAO). The Agency will revise the standard if needed to protect the public health
and welfare. Final review of the criteria document has been completed. The ﬁnal rule
becomes effective by October 1996.
6. New Municipal Waste Combustors
EPA
prop
osed
New
Sour
ce P
erfo
rman
ce S
tand
ards
and
emis
sion
guide
lines
to re
gulat
e
emis
sion
s fr
om n
ew a
nd e
xisti
ng mu
nici
pal
wast
e co
mbus
tor
units
with
aggr
egat
e pla
nt
capac
ity
abov
e 35
mega
gram
s (M
g) p
er da
y. T
he ﬁ
nal
rule
is ef
fecti
ve as
of S
epte
mber
,
1995.
7. Medical Waste Incineration
EPA
prop
osed
new
sour
ce p
erfo
rman
ce s
tand
ards
and
emis
sion
guid
elin
es f
or e
xist
ing
medi
cal
wast
e in
cine
rati
on s
ourc
es t
o re
ﬂect
the
max
imu
m d
egre
e of
redu
ctio
ns i
n em
issi
ons
that
have
bee
n de
mons
trat
ed f
or n
ew
unit
s.
The
ﬁnal
rule
bec
ome
s ef
fect
ive
in A
pril
, 19
96.
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8. Radionuclide Major Source Deﬁnition
EPA deﬁnes a major source as any source that emits 10 tons or more per year of any
hazardous air pollutant (HAP) or 25 tons or more per year of any combination of HAPs. The
ton quantities are inappropriate for radionuclides, as very small emissions of radionuclides
may be extremely hazardous. EPA will, thus, establish different criteria for radionuclides. No
action will be taken before May 1996.
9. Hazardous Waste Imports/Exports - Implementation of OECD Decision for Recyclable
Wastes
On March 30, 1992, the Organization for Economic Cooperation and Development
(OECD) adopted the Final Decision on the Control of Transfrontier Movements of Wastes
Destined for Recovery Operations. This decision establishes a graduated system of procedural
controls for the export and import of wastes for recovery depending on whether a waste is
included in the green, amber, or red lists. EPA codiﬁed this legally binding decision in a
Resource Conservation and Recovery Act ﬁnal rule which became effective in August, 1995.
10. Revised Technical Standards for Hazardous Waste Combustion Facilities
The Draft Strategy for Combustion Hazardous Waste commits EPA to upgrade its
technical standards for burning hazardous waste in incinerators, boilers, and industrial
furnaces. These standards would be applicable during the construction and operation of these
combustion facilities. Various ﬁnal rules becomes effective in December of 1996 and 1998.
11. Standards for Management and Use of Slag Residues
EPA proposed to allow residues ("slags") generated from the treatment of pollution
control dusts resulting from scrap metal high temperature metal recovery (HTMR) processes
to be used as a product in road construction and as an anti-skid/deicing material on road
surfaces. The ﬁnal rule is on hold; no action will be taken before May 1996.
12. Toxic Release Inventory - Expanded Facilities List
EPA is considering an expanded list of facilities required to submit information for the
Toxic Release Inventory. EPA will selectively propose groupings of industries to be added.
The Notice of Proposed Rule-Making is due in December, 1995.
13. Toxic Chemical Release Reporting - Acetone
In response to a petition, EPA deleted acetone from the list of toxic chemicals subject
to reporting. The ﬁnal rule became effective 16 June 1995.
14. Mandatory Pollution Prevention Reporting
EPA proposed to make mandatory the reporting of source reduction and recycling
information in the Toxic Chemical Release Inventory (TRI) reports, including the quantity of
-44-
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a chemical entering any wastestream, released, recycled, or treated at a facility, and a
production ratio or activity index for the reported chemical. The ﬁnal rule becomes effective
in December, 1995.
15. Universal Waste Rule
EPA issued a ﬁnal rule streamlining universal waste management regulations for three
types of widely generated wastes: hazardous waste batteries, hazardous waste pesticides and
hazardous waste thermostats. The regulations are structured in four parts: small quantity
handlers of universal waste (SQHUWS), large quantity handlers of universal waste
(LQHUWs), transporters, and destination facilities. SQHUWs are deﬁned as handlers of
universal waste accumulating less than 5,000 kilograms, while LQHUWs accumulate greater
than 5,000 kilograms. The requirements for both SQHUWs and LQHUWs are largely similar.
Both are prohibited from disposing, diluting, and, except in certain circumstances, treating
universal wastes. Both are also subject to packaging/labeling/marking requirements and
required to take immediate action to respond to releases. The maximum time over which
universal wastes can be accumulated is one year.
16. Emergency Flaming Licensing Requirements for Independent Spent Fuel Storage
Facilities (ISFSI) and Monitored Retrievable Storage Facilities (MRS)
The Nuclear Regulatory Commission (NRC) issued a ﬁnal rule amending the
emergency planning licensing requirements for Independent Spent Fuel Storage Facilities
(ISFSI) and Monitored Retrievable Storage Facilities (MRS) under the Nuclear Waste Policy
Act of 1982. This rule requires applicants for an ISFSI or MRS license to submit an
Emergency Plan containing onsite emergency planning arrangements with provisions for
offsite emergency response, including coordination and communication with offsite authorities
and the public. By ensuring that public and local authorities will be notiﬁed in the event of
an accident, the Commission established a prudent emergency preparedness mechanism
necessitated by its "defense—in-depth" accident philosophy.
This rule requires that Emergency Plans contain a commitment to and a brief
description of the means to promptly notify offsite response organizations, request offsite
assistance, and inform the NRC Operations Center of emergencies. Such a system must be
designed to operate despite the unavailability of some facility personnel, resources, and
equipment. Additionally, Emergency Plans must include provisions for conducting
semiannual communication checks with offsite response organizations and biennial onsite
exercises to test responses to simulated emergencies, and licensees must critique all such
exercises. Finally, licensees must allow the offsite response organizations 60 days to
comment on a proposed Emergency Plan before that plan is submitted to the NRC. Licensees
must submit to the NRC all comments received from offsite response organizations along with
their Emergency Plan. This rule becomes effective September 20, 1995.
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17. Air Emission Standards for VOCs from Tanks and Impoundments at Transfer, Storage,
and Disposal (TSD) Facilities
EPA issued air emission standards for emissions of volatile organics from tanks and
impoundments at hazardous waste TSD facilities. The standards require organic emission
controls be installed and operated on tanks, surface impoundments, containers, and certain
miscellaneous units if any hazardous waste having a volatile organic concentration equal to or
greater than 500 ppm by weight is placed in the unit. This rule becomes effective December
6, 1995.
18.
Ash
from
Municipal
Solid
Waste
Combustion
A
recent Supreme Court decision held that ash generated by municipal waste-to-energy
facilities burning household wastes is not exempt from regulation as hazardous waste.
EPA
announced that it considers this ash to be newly identiﬁed waste which must be tested by the
generator to determine whether it is hazardous, and issued draft guidance on this issue. EPA
will promulgate ash-speciﬁc
restrictions by
July of
1995.
19.
Waste Minimization Program
for Hazardous
Waste Generators
EPA
published interim ﬁnal guidance to assist hazardous
waste generators and
owners/operators of hazardous waste in complying with waste minimization certiﬁcation
programs and multi-media requirements.
20.
Modiﬁcation of the Hazardous Waste Program - Mercury-Containing Lamps
EPA proposed two alternative approaches for the management of mercury-containing
lamps under the Resource Conservation and Recovery Act: (1) exclude from regulation as
hazardous provided they are disposed of in permitted municipal landﬁlls or managed in
permitted mercury reclamation facilities, or (2) add mercury lamps to EPA’s universal waste
proposal rule.
The
ﬁnal rule is on
hold; no action will be taken before May,
1996.
21.
Standards for Marine
Tank Vessel Loading Operations
EPA
proposed standards requiring Maximum
Achievable Control Technology to limit
emissions of volatile organic compounds and hazardous air pollutants from new and existing
marine tank vessel loading and unloading operations.
The ﬁnal
rule became effective in
August, 1995.
22. VOC Emissions from Wastewater
EPA
proposed standards of performance for VOC
emissions from wastewater
sources
in the Synthetic Organic Chemical Manufacturing Industry.
A
ﬁnal
rule becomes
effective in
December, 1995.
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23. Wood Furniture Manufacturing Operations
EPA proposed to limit emissions of hazardous air pollutants (HAPs) from existing and
new wood furniture manufacturing operations located at major sources. A ﬁnal rule becomes
effective November, 1995.
24. Emissions from Printing and Publishing Industry
EPA proposed standards to reduce emissions of hazardous air pollutants (HAPs) from
printing operations that are major sources of HAP emissions. A ﬁnal rule becomes effective
March, 1996.
25. Import and Export of Radioactive Waste
The Nuclear Regulatory Commission proposed to amend its licensing requirements
regarding the import and export of radioactive wastes to conform U.S. policies to the
international voluntary Code of Practice to guide nations in the development and
harmonization of policies and laws on the international transboundary movement of
radioactive waste. A ﬁnal rule became effective August, 1995.
26. PCBs Disposal Amendments
EPA proposed several amendments to its regulations to address (1) alternative disposal
methods to those currently permitted which do not pose an unreasonable risk of injury to
human health and the environment, (2) classes of PCBs not contemplated by the disposal
regulations, and (3) regulatory requirements for existing classes of PCBs and PCB items. A
ﬁnal rule becomes effective December, 1996.
27. Hazardous Air Pollutants Multi-Chemical Endpoint Test Rule
In support of program and activities under the CAA, EPA will propose a
multi—chemical endpoint test rule that will require thetesting of many chemicals for a speciﬁc
effect or endpoint. This type of rule is an alternative to single chemical rules which require
testing of one chemical for many effects. A Notice of Proposed Rule-Making was issued in
August, 1995.
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